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April  1977,  14.9  l\mirs  of  valiil  ilata  over  the  NOli  course  wore 
recorded.  l•or  the  optimum  represeutat  ioti  and  interpretation  of 
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tite  l-'CR  technique  was  used  to  identity  29  flight  conditions 
tincludinji  maneuvers  and  operat  ion.i  I categories).  Tltese  in- 
cluded turns  and  s toady  - s ta  t e fliglit  accoiiling  to  the  occur- 
rence and  duration  of  a single  flight  parameter  or  comli  i na  t i ons 
of  them,  each  in  a specific  range. > In  addition,  some  flight 
parameters  were  processed  as  parawoters  peaking  outside  a 
threshold  and  others  as  increasing  or  decreasing  o,\cursions 
within  a specific  time  si'ian.'^'he  vlata  presentation  includes 
tl>e  oi'erational  usage  spectrum  expressed  as  the  percentage  of 
time  in  the  flight  condition  c.itegories  and  various  grajiliic 
depictions  of  typical  NOI-  mission  pro  f i I es  . »f_l  n terms  of  ver- 
tical acce  1 er.i  t i on  ■ tn  - V^da  t a , the  operationaV  usage  spectrum 
for  the  current  Ntlf.  mission  program  was  relat\vely  mild  com 
pared  witli  those  derived  from  v'ther  tirograms  w*,itli  tlie  conven- 
tional mixture  of  mission  tyi'es. 
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INl'KOlHIi:  riON 


1 . 


Tor  rl\o  vTontinucd  study  of  Army  liolicopter  opt'rations,  a 
multichannel  operational  usa^e  data  program  was  conducted  on 
an  Army  Ull- 111  lu'licopter  performing  nap-of - the-earth  (.NOli) 
training  missions  at  fort  Rucker,  Alabama,  between  necemher 
197t>  and  April  lll77,  14.9  hours  of  valid  NOl'.  data  were  recorded 
by  an  oscillograph  type  of  recording  system.  These  d.ita  were 
then  processed  by  the  I'liglit  t'ondition  Recognition  (IT'Rl 
method  to  permit  the  optimum  representation  and  interpretat ion 
of  the  helicopter's  operational  usage. 

I'lu'  program  objectives  were  to  acquire  NOl-  mission 
training  data,  to  analyse  the  data  and  then  define  a rejMe- 
sentative  mission  profile,  and  to  evaluate  the  recording 
system  to  determine  the  minimum  requirements  for  future  NOl. 
opera  t iona 1 surveys . 

I'he  Ull- 111  helicopter  is  an  all-metal,  single-engine 
helicopter.  A single,  two-bladed,  semirigid  teetering  main 
rotor  provides  lift,  and  a two-bladed,  semirigid,  delta-hinged 
tail  rotor  provides  antitorque  and  directional  control, 
figure  1 presents  a photograph  of  the  Ull- 111  aircraft  and  a 
summary  of  its  characteristics  and  limitations.  An  oscillo- 
graph-type recording  system  was  used  to  record  '0  different 


I'haviU'terist  ics 


1. imi t at  Ions 


rotor  .Uaniotor 
rotor  soliJitv 
oust  no  lyoomins 

aosijin  max  jiross  vt 
omptv  hotjiht  (aV)!') 


48  ft 
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T SJ-1,  l.t 
95P0  lb 
4!>;o  lb 
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tisablo  power  it  t ans- 
mission  1 im i t 1 
loot  rotor  spoo.l 
max  airspoovl 


l.'SO  hp 
1400  hp 

1 I 00  hp 
• 4 rpm 

i:o  kn 


figure  1.  View  of  Ull- III  lost  Helicopter  with  Summarx  of 
Aircraft  I'harac  ter  i s t i cs  and  1. imitations 
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iuflijiht  parameters,  which  are  listev.1  in  I'ables  1 aiui  Of 

these  parameters,  altitude,  eukiine  torque,  lateral  airspeed, 
vertical  and  lateral  acceleration  at  the  aircraft  c.n,  main 
rotor  speed,  and  foiward  airspeed  were  processed  for  subse- 
quent data  presentation.  The  remaininj:  parameters  were  used 
to  aid  the  identification  of  flijjht  conditions  during  the  data 
processing  and  were  reviewed  during  the  recording  svstem 
evaluation.  In  addition,  a photopanel  svstem  was  used  to 
monitor  the  aircraft  indicators  for  the  nine  par.imeters  listed 
in  fable  5. 

fhis  report  describes  the  recording  system;  presents 
typical  mission  profile  data,  including  actual  position 
diagrams,  flight  condition  information,  and  parameter  excur- 
sion data;  evaluates  the  recording  system;  draws  significant 
conclusions;  and  offers  recommendations  for  future  NOf.  re- 
c o I i n g p r o g r a m s . 


fAbl.f.  1.  I'ARAMl.  fl  RS  KlA'ORni;n  ON  OSi'l  l.l.OORAl'll  NO.  I 

V I'  ;i  n s a 11  c e r 1'  r .i  u s a lu'  e r 


rar.ymeter 

Local  ion ' Access 

I'vpe 

pressure  .-iltituae 

t'orwara  batterv 
compartment 

pressure  t ransaucer 

torque 

rii;ht  siae  engine 

pressure  t ransaucer 

lateral  airspeea 

main  rotor  mast 

pressure  t ransaucer 

eol  leet  ive 
pos  It  ion 

beneath  carjio  floor 

I'ot  ent  iomet  er 

V4K  atticuae 

cai'jjo  compartment 

pot  ent lomet  er 

n.  at 

IS  15.'.  Kl  '0 

acce 1 e rome t er 

main  rotor  speea 

pilot's  instrument 
panel 

A C rotor  tach 
ijenerat  or 

tonititiKlinat 
cyclic  position 

beneath  car>;o  floor 

potent  IOmeter 

ity  at  cs 

1-S  15.',  W1  '0 

ac  e 1 e rome t e r 

lateral  cyclic 
posit  ion 

beneath  car>:o  floor 

pot  ent iomet  er 

riuiaer  peaal 
pos it  ion 

beneath  carjio  floor 

pot  ent iomet  er 

forviara  airspeea 

mam  rotor  mast 

pressure  t rans.lucer 
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TABLli  PAR.\MliTURS  RHCORDIIO  ON  OSCILLOORAPII  NO.  2 

TransJucer  Transducer 


Parameter 

Loc  a t ion/ Ac  cess 

Type 

outside  air 
temperature 

outer  skin,  bottom 

temperature  ribbon 

en^iine  torque 

right-side  engine 

pressure  transducer 

roll  rate 

cargo  compartment 

potent iometer 

pitch  rate 

cargo  compartment 

potent iometer 

dbVAv  mm v 

.«av<«o  >' 4 ^ m can  t 

V *•«  ^ « ........ 

pot  ent i ome t er 

nj  at  eg 

FS  13.’,  KL  '0 

accelerometer 

yaw  rate 

cargo  compartment 

potent iometer 

pitch  attitude 

cargo  compartment 

pot  ent iometer 

"x  eg 

FS  13:,  KL  70 

accelerometer 

roll  attitude 

cargo  compartment 

potent iometer 

ny  at  tail 

tail  boom 

accelerometer 

forward  airspeed 

main  rotor  mast 

pressure  transducer 

TABLE  3. 

PARAMETERS  MONITORED  ON 

THE  PHOTOPANEL 

finjjine  Tormie 
Exhaust  Gas  Temperature 
Indicated  Airspeed 
Pressure  Altitude 
Head  i nil 
Rotor  Speed 

Forward/Lateral  Airspeed 
Time 

Sonic  Altitude 
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2. 


TECHNICAL  DISCUSSION 


All  data  measured  and  recorded  during  the  NOE  training 
flights  at  Fort  Rucker,  Alabama,  were  edited  for  validity  and 
usefulness.  These  valid  data  were  then  processed  and  docu- 
mented in  three  distinct  ways  to  provide  mission  profile  data 
that  accurately  represents  NOE  flight  and  terrain  following 
conditions.  The  airspeed,  altitude,  and  heading  data  used  to 
develop  the  actual  flight  profiles  were  taken  from  the  photo- 
panel readings.  The  oscillograph  data  were  edited  according 
to  the  FCR  method  to  identify  the  29  flight  conditions  listed 
in  Table  4.  With  the  various  parameter  traces  associated  with 
the  appropriate  flight  conditions,  the  trace  deflections  were 
then  measured  and  converted  to  their  respective  engineering 
values.  In  addition,  the  airspeed,  rotor  speed,  and  engine 
torque  traces  were  edited  for  various  types  of  excursions,  and 
the  photopanel  exhaust  gas  temperature  data  were  also  scanned 
for  excursions.  The  following  sections  present  and  discuss 
the  instrumentation,  the  data  processing  criteria,  and  the 
resulting  data. 


2 . 1 Airborne  Recording  System 

The  NOE  mission  data  were  acquired  by  installing  two 
oscillograph  recorders,  two  signal  conditioning  units,  various 
remote  sensors,  and  a photopanel  in  a helicopter  assigned  to 
NOE  mission  training.  These  components  and  their  installation 
are  described  in  the  following  paragraphs.  Reference  1 pre- 
sents detailed  drawings  and  stress  analyses  for  the  entire 
installation. 


2.1.1 


Oscillograph  Recorders 


Each  of  the  two  oscillograph  recorders  was  a Century 
Electronics  Model  409.  As  shown  in  Figure  2,  this  model 
measures  12  by  5 by  5-15/16  inches,  weighs  approximately  13 
pounds,  and  requires  a 28-VDC,  3-ampere  power  source.  During 
this  program,  each  recorder  had  14  galvanometer  channels;  one 
to  produce  a static  measurement  reference,  one  to  produce 
a timing  trace,  and  12  to  produce  time  histories  of  12  dynamic 
parameters . 


Cox,  T.,  Culbertson,  K. , and  Nolfi,  J.,  THE  INSTRUMENTATION 
SYSTEM  FOR  RECORDING  OPERATIONAL  DATA  DURING  NOE  MISSIONS, 
Technology  Incorporated  Report  No.  TI - 078520 - 7 6- 3 , Instru- 
ments and  Controls  Division,  Technology  Incorporated, 
Dayton,  Ohio,  October  1976. 
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TABLE  4.  FCR  FLIGHT  CONDITIONS  AND  MISSION  SEGMENTS 


FLIGHT  CONDITIONS 


1.  Rotor  Start  |t 

2.  Steady  State  j, 

3.  Transient 

4.  Normal  Takeoff  ' 

5.  Collective  Pushover 

6.  Collective  Pullup  i; 

7.  Deceleration  I* 

8.  Touchdown  W' 

9.  Rotor  Stop  1 

10.  Maximum  Performance  Takeoff  i 

11.  Left  Turn  a 

12.  Right  Turn 

13.  Cyclic  Pushover  ‘ji 

14.  Cyclic  Pullup  j' 

15.  Longitudinal  Reversal 

16.  Lateral  Reversal  £ 

17.  Rudder  Reversal  r 

18.  Left  Sideward  Flight  | 

19.  Right  Sideward  Flight  j: 

20.  Flight  Condition  Separation 

21.  Rearward  Flight  i 

22.  Initiation  of  Ascent  . 

23.  Pop-Down  > 

24.  Not  Used 

25.  Airspeed  Acceleration  i 

26.  Quick  Stop 

27.  Begins-in-Flight 

28.  Ends-in-Flight 

29.  Non -NOE  Data 

30.  Pop-Up  If, 


MISSION  SEGMENTS 

1.  Ground  Conditions 

2.  Hover  (<15  kn) 

4.  Non -NOE 

8.  NOE  (>15  kn) 


I' 

f 


i 
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2.1.2  Signal  Conditioning  Uni ts 

The  signal  conditioning  units  (SCU)  , designed  and 
fabricated  by  Technology  Incorporated,  conditioned  the 
output  signal  of  the  remote  sensors  to  provide  the  input  to 
the  oscillograph  recorders.  bach  SCU  was  a sheet  metal  box 
containing  13  printed  circuit  (PC)  boards,  a precision 
oscillator,  a power  supply,  and  connections  for  remote 
sensor  cables.  The  PC  boards  provided  (1)  the  means  for 
completing  Wheatstone  bridges  for  11  of  the  12  data  channels, 
(2)  the  means  for  supporting  the  12th  data  channel,  a pre- 
cision oscillator  circuit  that  converts  the  rotor  speed  to 
voltage,  (3)  the  timing  signal  channel,  and  (4)  the  static 
reference- trace  channel,  bach  SCU  provided  the  means  for 
balancing,  scaling,  and  calibrating  the  data  channels. 

2.1.3  Photopanel  Assembly 

The  photopanel  assembly  was  a separate  system 
whicli  provided  all  the  required  camera  control  functions  and 
contained  the  photopanel  illumination  circuits,  bach  indi- 
cator, as  illustrated  in  Figure  3,  interfaced  with  existing 
aircraft  sensors. 


2.1.4 


Stable  Platform 


A Humphrey  Model  CF  18-0402-1  stable  platform  was 
used  to  sense  the  roll,  pitch,  and  yaw  rates  and  attitudes 
of  the  helicopter,  bach  of  these  parameters  had  a poten- 
tiometer output  that  varied  proportionately  to  its  physical 
i nput . 

2.1.5  Remote  Sensors 

Various  sensors  were  used  to  monitor  the  desired 
parameters.  They  can  be  grouped  into  the  following  four 
categories:  (1)  pressure  transducers,  (2)  accelerometers, 

(3)  potentiometers,  and  (4)  miscellaneous  sensors. 

The  forward  and  lateral  airspeed  were  monitored  by 
an  orthogonal  airspeed  system  manufactured  by  Rosemount 
F.ngineering  Company.  This  system,  including  mounting  hard- 
ware, was  supplied  by  the  II. S.  Army  Aviation  F.ngineering 
F’light  Activity,  bdwards  Air  Force  Base,  California.  This 
system  was  installed  and  flight  tested  on  a Ull-1  hel  icojUer , 
as  documented  in  the  USAAbFA  Project  No.  71-30-5  report, 
Refereitce  2. 

For  the  current  program,  the  airspeed  system  was 
mounted  above  the  main  rotor  to  obtain  the  in-flight  data  in 
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I lu'  sami'  mannor  as  repo  r t od  iii  Rotoioneo  J.  Ai  ao  i\i  i iit’,  I \ . a 
statioiiarv  s t aiidp  i pt*  was  iiisialli'd  tlirodph  J ho  main  roior  ni.isi 
to  provide  a platform  I'or  the  s>sti'iii. 


lUlM  MeilM 


fipure  a.  ri\olopanel  liulieators 


linpine  toiapie  data  were  aotpiired  I'v  a strain  I’.ape 
tvpe  of  pressure  transdueer  installed  in  parallel  with  the 
aireraft's  toripie  transd\ieers  to  monitor  the  t ransm  i ss  i loi  oil 
pri'ssnre . 

A strain  itajU'  tvpe  of  pressure  transdueer  sensed  i lie 
aireraft's  statie  jiressure  to  provide  altitude  data. 


defferis,  R.l’.,  fi'Chinnor,  d.t'.,  and  hiilliH'k,  d.K.,  IIU'.IU' 
l.VAl.llAflilN  ROSl.MOllNr  OR  llUH'.ONAl,  l.OU  AlRSl’ll.R  SYS  11  M 
AlRSl’ll.lt  Sl.NSOR  1 INAl,  Rll’OR'l'  V.  USAAll'A  I'rojeet  No. 
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The  transducers  to  sense  the  cj;  normal  (vertical), 
the  eg  lateral,  and  the  lateral  tailboom  accelerations  wore 
linear  accelerometers,  each  incorporating  a balanced,  fully 
active  strain  gage  bridge.  The  transducer  to  sense  the  fore- 
aft  eg  acceleration  was  located  in  a Humphrey  Model  Cf 18-0402- 
1 stable  platform. 

To  sense  the  lateral  and  longitudinal  cyclic  control 
stick  positions,  the  collective  stick  position,  and  the  rudder 
pedal  position,  inf in i te- resolut ion  potentiometers  were  used. 
Tliese  units  were  wired  so  that  the  potentiometer  acted  as  two 
arms  of  a Wheatstone  bridge  circuit.  Connected  by  special 
actuators  to  the  control  linkages,  these  potentiometers  sensed 
the  movement  of  the  respective  control  systems. 

The  outside  air  temperature  was  monitored  with  a 
thermal  ribbon.  The  ribbon  was  attached  to,  but  insulated 
from,  the  outer  skin  of  the  aircraft.  The  ribbon  is  a resis- 
tor whose  resistance  varies  with  the  temperature  and  was  used 
as  the  active  arm  of  a Wheatstone  bridge  circuit. 


To  monitor  the  rotational  speed  of  the  main  rotor, 
a special  circuit  was  designed  and  fabricated.  I'he  circuit 
was  composed  of  all  solid-state  materials  and  mounted  on  a 
printed  circuit  board  witltin  the  signal  conditioning  unit. 

The  output  of  the  aircraft's  rotor  tach  generator 
was  used  as  an  input  to  a special  circuit  for  the  control  of 
an  oscillator.  I'he  oscillator  triggered  a gate  that  varied 
a nc  circuit  between  0 and  +5  VliC . The  resulting  signal  was 
filtered  to  a variable  continuous  DC  signal  suitable  for  re- 
cording. The  variation  of  the  signal  sent  to  the  recorder 
was  proportional  to  the  variation  of  the  rotor  rpm. 

The  photopanel  assembly  included  standard  aircraft 
indicators  for  engine  torque,  indicated  airspeed,  altitude, 
heading,  and  main  rotor  speed.  Digital  displays  of  exhaust 
gas  temperature  and  sonic  altitude  were  also  provided.  A 
standard  Rosemount  ling  ineer  ing  orthogonal  airspeed  indicator 
was  used  to  obtain  low  airspeed  data.  In  addition,  a 24-hour 
clock  was  displayed  so  that  the  photojianel  data  could  be 
correlated  with  the  oscillograph  data. 

2 . 2 Data  Summary 

2.2.1  NOli  Mission  Scenario 

In  general,  the  NOIi  training  missions  followed  the 
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NOi;  combat  scenario.  In  the  combat  scenario  the  NOli  lieli- 
copter  will  be  deployed  to  a forward  holding  area  to  await  a 
call  to  action.  lin  route  to  the  holding  area,  the  pilot  will 
follow  patlis  that  avoid  enemy  detection;  hence,  the  pilot  will 
fly  typical  NOli  techniques  at  airspeeds  below  50  knots.  In 
the  holding  area  the  aircraft  will  remain  in  low  orbit  or  on 
the  ground  with  engines  running  until  it  advances  to  tlie 
assault  position,  again  with  the  pilot  using  NOT,  techniques 
and  then  slowing  to  a hover.  After  moving  to  the  firing 
position  while  maneuvering  between  trees  and  obstacles  at 
hover  or  at  airspeeds  below  15  knots,  the  helicopter  will  pop 
up  to  acquire  a target  and  then  initiate  missile  and/or  gun 
firing.  llie  helicopter  will  then  fly  sideward  so  that  the 
pilot  and  gunner  may  maintain  1 ine-of-siglit  contact  witii  tlie 
enemy.  After  the  firing,  the  helicopter  will  drop  beliiiui 
masking  terrain  and  fly  NOli  out  of  range  of  the  enemy  weapons. 

As  illustrated  in  this  section,  many  of  these  techniques 
were  used  during  the  NOli  training  with  tiie  resultant  opera- 
tional usage  data  being  very  different  from  the  traditional 
llll-lll  utility  mission  data.  The  processed  data  are  presented 
as  flight  profiles,  flight  condition  tables,  parameter  excur- 
sions, and  sample  oscillograms  in  tlie  following  paragraphs. 


2.2.2  Mission  Performance  Profiles 

The  data  in  this  section  represent  a mission  profile 
tluit  is  representative  of  the  NOb  training  mission.  In  gen- 
eral, the  aircraft  was  at  a low  gross  weight  (7700  to  7900 
pounds)  and  a neutral  eg  (FS  1.^7  to  1.58)  at  takeoff.  Thus, 
cargo  was  not  carried  and  only  one  or  two  passengers  were  on 
board  during  each  flight.  As  shown  in  Table  5,  the  in-flight 
temperatures  and  density  altitudes  were  moderate.  Consequent- 
ly, the  engine  power  required  to  hover  and  to  fly  at  low 
airspeeds  was  not  very  high,  as  indicated  in  both  the  fliglit 
condition  and  the  torque  excursion  data.  The  number  of  NOb 
mission  segments  and  their  respective  durations  are  also  shown 
in  Table  5.  Almost  every  flight  had  four  or  five  segments 
which  were  classified  as  NOb;  that  is,  tl\cy  had  periods  of  low 
airspeed  and  altitude,  fluctuating  torque,  and  numerous  control 
stick  movements.  Figures  4 and  5 illustrate  airspeed  and 
altitude  profiles,  respectively,  for  a typical  fliglit.  Tliree 
periods  of  NOb  flight  are  evident  in  these  figures.  Huring 
the  NOb  segments,  the  airspeed  frequently  fluctuated  dramat- 
ically because  of  the  sensitivity  of  the  airspeed  system  to 
changes  in  the  wind  direction,  gusts,  and  minor  variations  in 
the  airspeed  control. 


TABLi;  5.  NOH  FLIGHT  DATA 
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Altitude  Profile  for  Typic 


I'o  put  tho  a i rspi'i'vl  .uui  .iltiluv.lo  pivMilos  \ ii  por^-pov 
tivi',  t'lKuri'  0 i 1 I us  t ra  t I's  tiu'  patli  tor  tlio  sami'  tvi'ival 

llijjlit.  Normally,  at'tor  I'lviny  tho  loiiy.  oiuiso  Jistan«.o  to 
t lu'  NOl'  tiMiniity  area,  tho  holiooptor  vlo'^v  oi\vlod  onto  a lauhiny 
;ono,  port'ormod  a sorios  of  NiM-  hovor  ohooks,  aitvl  thou  tlo\\ 
ovor  tho  NOl-  oourso.  I'roquoitt  1 v , tlioro  wouKl  I'o  a hot  rot'uol 
i n.n  hotwoou  oourso  runs  auvl  tho  «.  ourso  uouKl  ho  rot  lown. 
tho  .lirspoovl  ami  altitudo  prolilos  m liyutos  1 auvl  S 
throo  NiMi  poriovls,  tito  NOl  position  plot  numhors  in  I iyuio  o 
in>.lioato  tho  oorros\HMul  in.y  throo  NvM  ooui'>os.  \ttor  tlio 
initial  oruiso  to  tho  oourso,  tho  lomaiuiny  oiuisos  am!  NOl 
tvpo  l'li>ihls  appoar  to  liavo  ooouriod  ovoi  tho  samo  j'.ooy  i aph  u a 1 
aro.i.  (.’onsoquont  I \ , it  is  surmisoil  that  tho  holiooptor  uas 
manouvorod  ovor  vl  i fforont  portions  ot  t lu'  samo  oourso. 

I'ho  holiooptor  position  ph't  ourvos  in  liyuros  ■*  . a, 
ami  IJ  It'or  NOh  Sootions  1,  J,  .iml  , rospoo  t i vo  1 \ 1 aro  tho 
imliviilual  t'liylit  paths  oor  rospoml  i ny  tv'  thoso  slu'Vvii  hv  tlio 
sv'livl  ourvos  in  I'iyuro  o . I'ahlo  (>  vlot.iils  tho  ontiro  porton.i 
.moo,  from  haso  vlop.irtiiro  to  h.iso  rotiirn,  of  tho  t'pio.il  NvM 
tr.iininy  mission  vlopiotovl  in  Tiyuro  o . H.isovl  on  tho  ooourioiuos 
of  tho  suooossivo  flivtht  oomlitions.  this  t.ihlo  lists  tlio 
followiiii;  for  oaoh  oooiir  ronoo ; tho  mission  soymont  in  ivhioh 
tho  flikjht  oomlition  provailovl,  tho  fliyht  oomlitiv'ii  o.itoyv'iv, 
tho  mission  oumulativo  (I'lu'top.ino  11  t imo  .it  tho  v'oourronoo 
onsot  , tho  flight  oomlition  vliir.it  ion  (violt.i  timol,  .imi  tho 
v.iluos  for  oivilit  airoraft  p.ir.imotors  .it  tho  v'lisot  oi  tho 
fli.qht  oomlition.  fho  onoirolovl  siuoossivo  numhors  koviul  tv' 
tiio  ourvos  in  l'i,quros  7,  9,  .iml  17  oorrol.ito  iv  i t li  tlu'Si'  in 
I'.ihlo  . fhoso  numhors  vlonoto  vlisoroto  m.nioinors  th.it  ivoiv' 
porfv'rmovl  hy  tho  pilv't  ululo  tr.ivorsiny  tho  NOl  oourso. 

In  l iyiiro  7 for  tho  first  NOl  soymoiit  . tho  holi 
ooptor  flow  about  I v'l  mimitos  ovor  tho  oourso.  Ihiriiiv;  this 
NOli  soi;mont  , numorous  t.ikooffs  .iiul  l.imliiivis  v'oourrovl,  .iml  .i 
pop-up  manouvor  was  initi.itovl  from  tho  yroiiml  r.ithor  th.iii  t i v'iii 
.1  hovor  as  wouKl  norm.illv  ho  oxpootovl.  In  .ivKlition,  thoro  w.i- 
.1  maximum  porform.inoo  t.ikooff  .is  i 1 liis  t r.i  t ovl  in  liyuro  . V-- 

soon  in  this  fijiuro,  tho  r.ipivl  inoroaso  in  tho  ov'llovtivv' 
oontrol  position  .iml  tho  oniiino  torvjuo  initi.itovi  tho  t.ikov'tt. 
Sinoo  tho  paramotor  v.iluos  listovl  holow  tho  osoillv'yram  .iiv' 
thoso  at  tlio  st.irt  ol  tho  t.ikov'ff,  tho  otiyino  tv'iviuo  w.is 
initiall\*  only  17  psi,  hut  it  po.ikovl  .it  .'I  ps  i within  a mu 
omls.  riio  r.ipivl  oliaipyo  in  onyino  tv'rvpio  w.is  tho  ro.isv'n  fv'i 
i vlon  t i f V i np  tliis  manouvor  .is  .i  tv't-quo  oxvursiv'n.  .is  vl  i sv  us '.vul 
in  tho  noxt  sootion.  I'tonor.i  I 1 v . .i  m.iximum  por  fv'rm.iiu  o t.ikov'ti 
.iml  .1  norm.il  takoofi  Ov'ulvl  ho  vl  i s t i nyu  i sluvl  onlv  h\  tho  lapul 
ity  I'f  tho  ohatikto  in  tho  oollootivo  stiok  posit  iv'ti  .iiul  tho 
oiiktino  torvpio. 
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I'ijjure  8.  Oscillogram  Section  witli  Callouts  to  Illustrate 
a Typical  Maximum  Performance  Takeoff 


In  figure  9 for  the  second  NOli  segment,  the  heli- 
copter flew  approximately  13  minutes  over  the  course.  IHiring 
this  NOE  segment,  numerous  turns,  accelerations,  and  quick 
stops  occurred.  The  following  flight  scenario  for  this  seg- 
ment was  based  on  the  position  plot  curve  along  with  the  keyed 
maneuvers  in  Figure  9. 
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j The  second  NOli  segment  began  in  a dry  river  bed 

I (Conecuh  River) , proceeded  northward  along  a creek  bed  (Buck 

I Creek),  climbed  over  a 50-foot-high  ridge  (elevations  350-400- 

350  feet),  came  to  a full  stop,  and  then  performed  some 
i rearward  flight  at  Key  No.  23.  This  was  most  probably  due  to 

‘ the  pilot's  decision  at  about  a 340-foot  elevation  to  not 

' continue  flying  forward  with  elevations  increasing  to  400 

feet.  Instead,  the  pilot  skirted  the  ridge  along  Key  Nos.  25 
and  26.  Again  the  aircraft  slowed  before  its  exposure  along 
the  second  creek  bed.  Then  the  pilot  accelerated  the  aircraft 
across  the  creek  bed  at  right  angles  (for  minimum  exposure) 
and  over  the  adjacent  ridge  (elevations  320-370-320  feet). 

The  aircraft  then  proceeded  northward  to  a landing  site  just 
south  of  a strip  mine  area  (not  shown)  near  Key  No . 32.  (A 
similar  strip  mine  area  is  shown  on  the  map  near  Carmen  to  tlie 
I south  of  the  landing  area.)  Upon  reaching  the  landing  site 

[ area,  the  aircraft  accelerated  to  cruise  condition  and  flew  to 

the  next  NOE  course. 


Figure  10  illustrates  an  acceleration  and  a quick 
stop  which  frequently  occurred  in  the  seijuence  shown.  Ihe 
acceleration  was  identified  by  the  rapid  increase  in  airspeed, 
the  forward  movement  of  tlie  cyclic  stick,  and  the  upward  move- 
ment of  the  collective  stick.  In  contrast,  the  quick  stop  was 
identified  by  the  rapid  decrease  in  airspeed,  tlie  rearward 
movement  of  the  cyclic  stick,  and  the  upward  movement  of  tlie 
collective  stick.  The  normal  decelerations  identified  usually 
had  similar  stick  movements  but  gradual  airspeed  decreases. 

Figure  11  is  an  artist's  rendering  of  the  flight 
scenario  for  the  second  NOE  segment.  With  the  previously 
discussed  maneuvers  being  appropriate  to  the  fliglit  path,  the 
sketch  shows  how  the  helicopter  would  be  flown  over  and 
around  the  course  terrain. 


In  Figure  12  for  the  third  NOE  segment,  tlie  lu'li- 
copter  flew  approximately  15  minutes  over  the  course.  As 
illustrated  in  Figure  13,  the  most  significant  event  i i\  this 
segment  was  a pop-up  which  was  identified  by  the  positive  n^ 
peak  followed  by  a negative  n,  peak,  a rapid  increase  and  then 
a decrease  in  engine  torque,  the  up-down-up  movement  of  tlie 
collective  stick,  and  the  rearward- forward  movement  of  the 
cyclic  stick.  The  engine  torque  increased  to  nearly  46  ps i 
during  the  initial  climbing  phase  of  this  unmasking  maneuver 
but  quickly  decreased  to  normal  at  the  end  of  the  climb. 
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The  ITIR  technique  was  used  to  identify  and  charac- 
terize each  discrete  fliglu  condition  on  the  oscillograms. 
With  a grouping  by  mission  segment  type  and  then  by  flight 
condition  category,  Tables  A-1,  A- 2,  and  A- 3 in  Appendix  A 
detail  each  of  the  flight  conditions  identified.  Tliese 
tables  summarize  the  data  for  the  non-NOH,  ground  conditions 
and  hover/NOb  mission  segments,  respectively.  bach  line  in 
each  table  represents  a discrete  flight  condition  and  lists 


I 


I 


the  following  in  the  order  given:  mission  segment  type, 
flight  condition  category,  flight  condition  duration  (min), 
and  the  values  for  six  aircraft  parameters  at  the  start  of  the 
flight  condition.  The  six  parameters  are  gross  weight  (lb) , 
forward  airspeed  (kn,  forward  is  positive  and  aft  is  negative) , 
lateral  airspeed  (kn,  left  is  positive  and  right  is  negative), 
pressure  altitude  (ft),  main  rotor  speed  (rpm) , and  engine 
torque  (psi) . In  the  application  of  the  FCR  technique,  some 
flight  conditions,  such  as  rotor  start  and  landing,  are  con- 
sidered as  instantaneous  occurrences  and  therefore  have  no 
duration. 


As  an  example  of  the  data  format  and  content  pre- 
sented in  Tables  A-1,  A-2  and  A-3,  Table  7 lists  data  for  four 
flight  conditions:  rudder  reversal,  left  sideward  flight, 
riglit  sideward  flight,  and  flight  condition  separation. 
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Rot'oroui'c's  3 and  4 define  the  flijtht  eonditions. 
Sinee  most  eoiulitions  are  self-explanatory,  only  the  following 
need  he  elarified  for  tl»is  report:  transieitt,  deceleration, 
maximum  performance  takeoff,  flight  condition  separation,  pop- 
dowt\,  airspeed  acceleration,  hej’ i ns  - in- f 1 i j^lit  , ends  - i n- f 1 i ^h  t , 
non-\01'.  data,  and  |Hip-up.  fransients  are  usually  associated 
Kith  r.ipid  rotor  speed  and  engine  torque  changes  uhile  the 
aircraft  is  on  tlie  ground.  Of  tiie  eight  such  transients 
identified  in  t li  i s program,  each  was  associated  witli  tlie 
change  in  rotor  speed  from  flight  to  ground  idle  values  or 
vice  versa.  lloKever,  two  transients,  illustrated  in  l-igure 
14,  were  identified  vluring  flight.  According  to  tlie  altitude, 
engine  torque,  n,  , and  collective  traces  in  that  figure,  the 
first  transient  ivas  a poue  r - to  - an  t o ro  t a t i on  transition  and  the 
secoiui  .in  .lu  t o ivi  t .i  t i on- 1 o powe  r transition.  .Such  transitions 
occurred  onlv  once  in  the  data  sample.  Maximum  performance 
t.ikeoffs,  .lirspeed  .icce  I era  t i ons  , decelerations,  .ind  pop-ups 
.ire  vtiscussed  in  Section  1.2.2.  hasic.illy  the  opposite  of 
liop-ups,  pop-doKiis  Kore  r.ijiid  descents  while  the  aircraft  w.is 
iiovering.  As  shown  in  figure  IS,  a pop-down  may  he  defined  hv 
.1  negative  ii;.  pe.ik  followevl  by  a positive  one,  a downward 
collective  stick  position  followed  by  an  upward  one,  and  a 
decre.ised  engine  torque  followed  hv  an  increased  one.  Flight 
condition  sep. nation,  beg  i ns  - i n- f 1 i ght  , ends  - i n- f 1 i gh  t , and 
non-NOF  data  were  used  onlv  as  computer  processing  aids. 

Flight  condition  separation  was  used  to  separate  tvso  or  more 
identic.il  flight  conditions;  beg  i ns  - i n- f I i ght  and  ends-in- 
f light  were  used  for  those  fliglits  whose  recordings  did  not 
begin  with  .i  rotor  st.irt  or  end  with  a rotor  stop,  respective- 
ly; .ind  non-Nt>F  d.it.i  represent  all  data,  both  ground  and 
flight,  which  were  lu' t associated  with  an  \0F.  training  oper.i- 
t i on . 
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As  an  operational  usage  spectrum  for  the  14.9  hours 
of  processed  data,  Table  8. a lists  for  each  flight  condition 
the  number  of  occurrences  during  both  NOli  and  non-NOll  opera- 
tions and  the  average  duration  of  the  occurrences  during  NOl- 
operations  only.  Of  the  223.S  flight  conditions  identified  in 
this  sample,  only  38  percent  were  steady  state.  As  exi'ected. 
the  helicopter  maneuvered  most  of  the  time  during  NOli -type 
flights.  The  number  of  sideward  and  rearward  flights  pertormed 
was  more  than  the  number  identified  since  these  maneuvers  were 
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troquontly  poriormcd  in  conjunction  witli  another  maneuver, 
especially  turns.  Therefore,  not  all  of  these  maneuvers  were 
accounted  for  since  liy  TCR  definition  only  one  fli>;lit  condi- 
tion can  he  identifed  witliin  a specific  time  span.  liven 
tlioujili  the  airspeeds  were  jienerally  l>elow  40  knots,  the  accel 
erations,  decelerations,  and  quick  stops  were  relatively 
numerous.  Sucli  occurrences,  alonji  witli  tl\e  .SSS  turns  and  the 
J07  pushovers  and  pulliqis,  evidence  that  tlie  helicopter  was 
maneuvered  over  and  around  obstacles  and  accelerated  throukjli 
clearinjis  to  minimize  detection. 

fable  S.b  presents  tlie  NOT.  operational  usajje  spec- 
trum on  a lOO-lunir  basis  so  that  it  mav  more  easilv  be  com- 
pared with  previously  reported  spectra. 
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TABLH  8.  OrHRATlONAL  USAC.i;  SPllCTRUM 


a.  llolloctivo  Data 


Mission  Segment 


Klinht  ConJition 
Non-NOl;  - J.t.S  hrs 


Rotor  Start 

0.0 

1 1 

Rotor  Stop 

0.0 

1 1 

Begins- in-Fl ight 

0.0 

i 

F.nJs-  in-Fl  ight 

0.0 

1 

Non -NOF  Data 

:oio.: 

h.^ 

Total 

2010.: 

8 7 

Flight  Numhor  AvtMMgo 

ConJition  ot'  Purat  ion 

Time  i^mini  ticciiv rencos  I. sec  1 


NOF  - 14.0  hrs 

GrounJ  ConJitions  - 1.8  hrs 


SteaJy  State 

105.8 

8.5 

77 

Trans ient 

1.8 

8 

1.5 

Total 

107 .0 

01 

r/NOF  - n.l  hrs 

Steady  State 

5 08.. 5 

855 

.50 

Transient 

0.4 

1.5 

Normal  Takeoff 

1.5.2 

OO 

1.5 

Collective  Pushover 

9.S 

1.52 

4 

Collective  Pullup 

0 . 0 

1.52 

5 

Decelerat ion 

0.1 

42 

1.5 

Touchdown 

Max.  Performance 

0.0 

58 

0 

Takeoff 

1.5 

14 

7 

left  Turn 

0 1 . 0 

-511 

17 

Right  Turn 

07 . 0 

244 

17 

Cyclic  Pushover 

1.5 

10 

5 

Cyclic  Pullup 

1 .4 

17 

5 

Longitudinal  Reversal 

0.1 

.5 

.5 

Lateral  Reversal 

0.2 

.5 

4 

Rudder  Reversal 

1 . 2 

17 

4 

Left  Sideward  Flight 

J . 5 

10 

20 

Right  Sideward  Flight 
Flight  Condition 

0.7 

> 

20 

Separat ion 

0.0 

4" 

0 

Rearward  Flight 

24  . 5 

S^ 

2o 

Initiation  of  Ascent 

5.7 

1 (' 

Pop  - Down 

0.8 

t' 

8 

Airspeed  Acceleration 

20.2 

1' 

Quick  Stop 

14.0 

1 1 

Pop -Dp 

4 . 8 

^(1 

1 1 

T ■ 

I 
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TABLH  8 - Concluded 


b.  NOli  Data  Normal  i 

:ed  to  a 100 

-Hour  Basis 

Mission  Se>;mt'nt 

Flight 

Number 

Condit ions 

of 

I'li>;ht  Condition 

Time  (min) 

Occurrences 

NOH  - per  100  hrs 

Cround  Conditions  - 12.1  hrs 

Steady  State 

710.1 

557 

Transient 

12.1 

54 

Total 

722.2 

611 

Hover/NOH  - 87.9  hrs 

Steady  State 

.^411.4 

5738 

Trans  lent 

2.7 

13 

Normal  Takeoff 

88.6 

403 

Collective  Pushover 

63.8 

886 

Collective  Pullup 

66.4 

886 

Oecelerat ion 

61.1 

282 

Touchdown 

0.0 

389 

Ma.x.  Performance 

Takeoff 

10.1 

94 

Left  Turn 

610.7 

2087 

Rijiht  Turn 

4 55.7 

1638 

Cyclic  Pushover 

10.1 

107 

Cyclic  Pullup 

9.4 

114 

Longitudinal  Reversal 

0.7 

20 

Lateral  Reversal 

1.3 

20 

Rudder  Reversal 

8.1 

114 

Left  Sideward  Flight 

22.1 

67 

Right  Sideward  Flight 

4.7 

13 

Flight  Condition 

Separat ion 

0.0 

315 

Rearward  Flight 

164.4 

376 

Initiation  of  Ascent 

38.3 

235 

Pop  - Pown 

5.4 

40 

Airspeed  Acceleration 

135.6 

483 

Quick  Stop 

94.0 

503 

Pop-Up 

32.2 

175 

Total 

5296.6 

14998 

I 
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Parameter  Pxcurs ions 


Since  helicopters  durini;  NOl.  missions  perrorm  main 
transient  maneuvers,  some  parameters  uere  processed  as  [leaking 
parameters  (.parameter  values  outside  a thresholdl  and  others 
as  excursions  (specific  parameter  value  clianges  , either  in- 
creasing or  decreasing,  witliin  a specific  time  S[ian1  , I'xhau.st 
gas  temperature  (lidT)  , rotor  si'oed,  vertical  and  longitudinal 
acceleration  at  the  aircraft  eg,  and  lateral  acce 1 era t i on  at 
both  the  aircraft  eg  and  the  tailboom  uere  [mocessed  as  jieak 
ing  parameters,  while  forward  airspeed  and  engine  toripie  ueiu- 
processed  as  excursions.  bach  of  tltese  is  discussed  in  the 
following  p'aragrai'ihs  . 

Airspeed  excursions  were  defined  as  specific  forward 
airspeed  changes,  either  increasing  or  decreasing,  witltin  a 
specific  time  span.  The  airspeed  accelerations  and  deceler- 
ations had  to  be  at  rates  greater  than  2 and  -2  knots  per 
second,  respectively,  and  produce  airs|ieed  changes  greater 
than  10  knots.  Table  0 lists  the  airspeed  cliange  and  time- 
span  criteria  used  to  define  the  airspeed  acceler.it  ions  and 
decelerations.  As  listed  in  Table  10,  lob  airspeed  excursions 
were  identified;  of  these  excursions,  74  were  accelerations 
and  92  were  decelerations.  Most  of  the  excursions,  73  per- 
cent, had  airspeed  clianges  of  10  to  30  knots,  while  tlie  re- 
maining excursions  consisted  of  airspeed  changes  from  30  to 
50  knots.  The  large  number  of  accelerations  and  decelerations 
evidence  the  dynamic  performance  of  XOb  missions.  Also,  the 
excursions  occurred  mainly  during  accelerations,  initiations 
of  ascent,  and  quick  stops  as  would  be  expected.  I'.ight  fliglit 
conditions  had  both  an  acceleration  aiul  a deceleration.  Most 
of  these  were  pop-ups  in  which  the  airspeed  cliange  was  ver\ 
near  the  10-knot  minimum.  Figure  10  shows  two  typical  air- 
speed excursions;  one  occurred  during  an  acceleration  and  tlie 
other  during  a quick  stop. 


TABl.i:  9.  AlRSrhhll  r.XCURSlON  FRITFRIA 


C;U  CKory 

Time  (.scol 

1,  kn ) 

1 

vis 

10  SO 

> 

vJS 

SO  - SO 

NOTE;  Minimum  ;\cv:cler.it  ion/Jecclcriit  ion  k;i<  ij.  KmoI'mw 
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TABLE  10.  AIRSPEED  EXCURSION  DATA 


(-1  itf he  (lonJ i t ion 


Accelcrat  lor\ 


Type  of 
Excursion* 


HI ight  Condition 


Number  of 
lixcursions 


Accelerut  »on 


Initiation  of  Ascent 


Initiation  of  Ascent 


Quick  Stop 


Quick  Stop 


hccelerat ion 


Rigitt  Turn 
Right  Turn 
I’op  Up 


1 n 

i - 1 / 1 n 
1 n 


Co  I Ici.  t I ve  I’ll  1 1 up  I U 

Col lect  ive  Pul lup  1 I 

Col lect ive  Pushover/ 

PuUup  I I> 

* I Imreasing  Airspertl,  Acceleration 
1)  Pecreaslng  Airspeed,  Deceleration 
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lingine  torque  excursions  were  defined  as  specific 
torque  changes,  either  increasing  or  decreasing,  within  a 
specific  time  span.  Table  11  lists  the  criteria  used  to  de- 
fine torque  excursions.  Only  19  torque  excursions,  9 in- 
creasing and  10  decreasing,  were  identified.  Of  these  ex- 
cursions, only  two  were  identified  in  NOli  flights.  hotlj 
occurred  during  maximum  performance  takeoffs,  one  witli  a 2.8- 
second  duration  and  the  other  with  a 2.4-second  duration;  the 
latter  is  shown  in  figure  8.  The  engine  torque  excursion  was 
very  transient  with  changes  usually  of  only  10  to  1 .S  ps  i . Of 
tlie  17  excursions  in  non-NOli  flights,  one  was  in  a landing 
from  hover,  three  were  in  a power- to-autorotat ion  transition, 
throe  were  in  a maximum  performance  takeoff  after  autorotative 
landing,  four  were  in  an  autorotative  landing,  and  six  were 
in  a ground  transient  after  autorotative  landing. 


TABl.i:  11.  RAPID  TORQlIi;  P.XCJRSION  ORliTlRlA 


Time  (seconds) 


<!> 


Torque  Change 

_ 

20  to 
50  to  59 
'4  0 


Of  the  six  parameters  processed  as  peaking  param- 
eters, only  n^  and  ity  had  a significant  number  of  peak  oc- 
currences. In  the  photopanel  investigation  of  P.OT  for  tem- 
peratures above  580®C  and  below  44.S°0,  tl\e  peaks  occurred 
during  relatively  steady-state  periods  and  were  so  extreme 
that  tliey  were  not  considered  as  valid  data.  In  any  event, 
lable  12  lists  the  peaks  identified  along  with  tlieir  associ- 
ated flight  conditions.  No  longitudinal  acceleration  peak  was 
greater  than  O.lg.  While  the  rotor  speed  occasionally  exceeded 
tlie  .X24  rpm  criterion,  all  peaks  except  one  liad  durations  less 
than  t)  seconds.  The  one  exception  with  a peak  of  .X25  rpm  oc- 
curred during  steady-state  NOP.  flight  and  lasted  11  seconds. 

Table  13  lists  the  tailboom  lateral  acceleration 
peaks.  Of  the  2b  peaks  identified,  19  were  positive  (taillH>om 
moving  to  tlie  left")  and  7 were  negative.  Thirteen  of  the 
peaks  were  caused  by  turns  and  rudder  reversals  as  would  be 
generally  expected.  P, ight  peaks  occurred  during  steady 
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state.  However,  since  wind  gusts  and  the  associated  engine 
torque  changes  required  numerous  rudder  and  lateral  inputs  to 
keep  the  aircraft  stabilized,  there  were  a few  lateral  tail- 
boom  peaks  without  an  identifiable  maneuver. 


TAB1.1-:  12.  HXIIAUST  C.AS  TliMPURATllRi;  PliAKS 


Peak 

EUT 

F.UT 

Time 

Time 

Value 

Before 

After 

to 

Af  t e r 

( *0  Peak.  Peak  ^*1’)  Peak  (seel  Peak  (seel 


lb4S 

481 

481 

2 

428 

447 

50  2 

ol 

91 

09‘.) 

50  2 

4 24 

J98 

472 

541 

8 

S8J 

541 

4 30 

> 

> 

08  J 

479 

477 

4 

y 

1020 

477 

489 

8 

2 

1400 

454 

4 53 

> 

4 

7S7 

519 

SK 

s 

0 

099 

505 

504 

J 

•» 

772 

499 

495 

2 

1114 

495 

4 99 

4 

212 

499 

502 

2 

344 

515 

510 

> 

707 

515 

510 

> 

9 

TABLl:  13.  TAILBOOM  LATIiRAL  ACCHLHRATION  PliAKS 


Flight  ConJition 


t>y  Range 

-O.'5~to  -TTir  ■^.T"ton'.0 


Steady  State 
Initiation  of  Ascent 
Rearward  FI ight 
Pop-Up 

Rudder  Reversal 
Left  Turn 
Right  Turn 
Quick  Stop 
Accelerat ion 


U 1 
0 1 
0 I 

0 S 
.t  .t 

1 1 
0 1 
0 1 


IL 


J 
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The  vertical  acceleration^peaks^are  accounting 

14.  Seventy- three  peaks  ^ previous  programs 

for  49  percent  current  NOE  program  were  gener- 

caused  n^  peaks,  . . produce  peaks  beyond  the  thres- 

ally  from  hovers  which  ^ ^ Table  15  shows  that  58 

hold  criterion.  On  ^l'®  rion  peaks  occurred  during 

percent  of  the  lateral  acc  nroduced  during  a normal  coor- 

turns.  While  n.  peaks  a^®  Thovlr  turn,  especi- 

tir/li  Jlirheuc^pre?  !r;”ofea  about  tbe  tail  rather  than 

the  eg. 

J„  aaditlon  to  the  aforementioned  maneuver^inauce^ 

peaks,  there  “tre  29. gust- induced  peaks  Six  ^ 

r3“io  ;h”nrtU^^"lh  k-^at:  io?h"the  maneuver- induced 

ind  the  gust-induced  peaks  were  not  severe. 

TABLE  14.  MANEUVER  N^  LEAKS 


nz  Ran 

fr*  1 • s 1 1 ■ 7 1 ■ B 

2.4  Total 

0,4  D . S 0^  0.7 

1.2  1 • ^ 

Condit  ion  Below  Ujjs. 

Col lect  tve 

Pushover 

7 

IS 

Col lect ive 

H 1 

lb 

Pul  1 Up 

22  2 

2 1 

l.eCt  Turn 

1 

20 

17  2 

Rijtht  Turn 

1 

Pop  liown 

1 

- 

Accelerat Ion 

0 

1 

H 

Quick  Stop 

1 

5 

t 2 

7.5 

Pop • Pp 

2 9 

s 

5 1 

Total 

table  15. 

MANEUVER  Ny  PEAKS 

nv  Ranite 

inr^  dii;  ^ 2ii  — — 

.40  Total 

fonJUton  Below 

..40  - ..TS  -tii 

..:o  • .IS 

1 

5 

Stradv  State 

s 

0 

l.eft  Turn 

S 

1 

Right  Turn 

t 

2 

lateral 

Revrraa 1 

1 

\ 

; 

Rudder 

Reversal 

1 

left  sideward 

t 

, 

FI Ight 

• 

24 

QuUV  Stop 

15 

11 

Total 
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2 . 3 Recording  System  Evaluation 

As  stated  above,  20  different  parameters  were  collective- 
ly monitored  by  the  two  oscillographs  and  another  nine  param- 
eters were  monitored  by  the  photopanel.  Of  these  29  parame- 
ters, the  following  10  have  been  considered  as  the  minimum 
data  set  required  to  validly  apply  the  FCR  technique  to  the 
identification  of  the  typical  flight  conditions  during  normal 
helicopter  operational  usage:  (1)  airspeed,  (2)  pressure 
altitude,  (3)  outside  air  temperature,  (4)  rotor  speed,  (5) 
engine  torque,  (6)  vertical  acceleration,  (7)  longitudinal 
cyclic  stick  position,  (8)  lateral  cyclic  stick  position,  (9) 
collective  stick  position,  and  (10)  rudder  pedal  position 
(Reference  3) . However,  to  identify  the  flight  conditions 
typical  of  NOE  missions,  the  foregoing  10  parameters  must  be 
complemented  with  others.  The  additional  parameters,  such  as 
pitch  and  yaw  attitude,  permit  identifying  the  slower-speed 
NOE  maneuvers.  For  example,  pitch  attitude  aids  the  identifi- 
cation of  quick  stops,  and  yaw  attitude  is  a good  indicator  of 
hover  turns.  In  addition,  terrain  clearance  is  helpful  in 
identifying  pop-ups. 

During  the  current  program,  the  helicopter  attitudes  and 
the  terrain  clearance  could  not  be  monitored  and  recorded  re- 
liably because  of  instrumentation  problems.  Consequently,  the 
questionable  validity  of  some  of  the  data  precluded  using 
these  parameters  consistently  througjiout  the  data  editing. 
Nevertheless,  these  parameters  remain  essential  among  those 
selected  for  monitoring  NOE-type  maneuvers. 

If  the  terrain  clearance  altitude  were  substituted  for 
pressure  altitude  in  Table  1,  the  resulting  12  parameters 
could  have  sufficed  for  the  identification  of  most  of  the 
flight  conditions.  However,  if  such  mission  segments  as 
ascent  and  descent  are  to  be  identified  to  produce  an  oper- 
ational usage  spectrum  representing  more  than  NOE  operation 
and  if  density  altitude  is  to  be  derived,  the  parameters 
should  include  OAT  and  pressure  altitude. 

Table  16  lists  the  recommended  parameters  to  be  monitored 
for  the  subsequent  identification  of  the  flight  conditions 
typical  of  NOE  missions.  In  addition,  if  helicopter  flight 
path  information  is  desired,  a multi-heading  instrument  may  be 
used  to  vector  the  aircraft's  geographic  positions  from  radio 
beams  provided  that  the  referenced  radio  stations  remain  the 
same  throughout  the  flight-path  tracking. 
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TABLli  lo.  OPTIMUM  PARAMliTPRS  I'OR  1 DPNT I I'Y  I NG  NOL 
MISSION  PROFILUS 
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3.  CONCLUSIONS 

The  following  arc  the  more  significant  conclusions  drawn 
from  the  data  in  the  current  NOE  mission  program: 

(.1)  The  operational  usage  spectrum  for  the  current  NOE 
mission  program  in  terms  of  112  data  is  relatively 
mild  compared  with  those  derived  from  other  programs 
with  the  conventional  mixture  of  mission  types. 

(2)  Puring  the  NOE  missions,  most  of  the  flight  condi- 
tion occurrences  were  maneuvers  with  very  few 
steady-state  conditions. 

(3i  NOE-type  maneuvers  can  he  positively  identified 
with  the  FCR  technique  when  tl\e  basic  parameters 
monitored  during  conventional  lielicopter  opera- 
tional surveys  are  complemented  by  the  pitch  and 
yaw  attitudes. 
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RHCOMMl-NDATIONS 


1 


The  following  recommendations  are  proposed  for  future  NOl- 
mission  programs  where  data  acquisition  is  desired  for  usage 
definition : 

(1)  Tlie  sonic  altimeter  should  be  replaced  by  a reliable 
type  of  low-altitude  sens ing/rccording  system  that 
is  not  affected  by  the  helicopter  environment  of 
wind,  noise,  and  vibration. 

(2)  The  state-of-the-art  in  helicopter  parameter  moni- 
toring should  be  advanced  to  permit  the  consistent 
recording  of  valid  pitch  and  yaw  attitude  data. 

(.3)  Whenever  future  NOK-monitoring  programs  require 

helicopter  flight  path  information,  a mul ti -heading 
instrument  should  be  used  to  vector  the  aircraft's 
geographic  positions  from  radio  beams,  but  the  ref- 
erenced radio  stations  must  remain  the  same  through- 
out the  flight-path  tracking. 
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1 P .10  7<7S  P.P  U.O  100  <19  ?9 

1 P .6S  7<0S  P.7  0.7  -P7  <10  ?6 

1 ? .OP  7U0P  P.P  -I.U  -109  <PP  Po 

1 P .07  70P<  <.0  U.P  116  <P0  Po 

1 ? 1.09  7U?9  P.O  S.S  P16  <19  ?9 

1 ? I.PO  7U<0  -U.P  P.O  -po  <19  PS 
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1 P .7<  7aS7  -I.U  S.S  <<S  <?0  P7 

1 P 1.PU  7uS9  P.t  -1.9  .P7  <19  p7 

1 P 1.0U  7060  <.P  I.U  116  <?n  Po 

1 P .US  7U0P  <.7  1.1  01  <10  IP 

1 ? .00  700<  1.0  P.7  116  <P1  Po 
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TABLli  A- 3 


Continued 


FLIGHT  CONniTTON:  STMHV  STiTF  (COMTIMIIFH) 


MISSION 

flight 

TlMf 

Gonss 

FOHWARn 

LATFOAL 

SFF.MFNT 

rnNO 

(MINI 

HF IGHT 

AIRSPFFO 

AlRSPFfO 

ALIimOF 

RPM 

inRouE 

F 

? 

6001 

?0.8 

1.1 

08? 

516 

?5 

? 

? 

t .70 

6000 

i.u 

5.0 

00 

5?1 

51 

n 

2 

.«7 

6000 

57.8 

-.s 

??0 

5?5 

18 

n 

? 

1 .80 

6006 

15.0 

-?.o 

-1  5 

518 

?8 

A 

? 

.SS 

6008 

?7.0 

-S.5 

?07 

5?1 

10 

? 

? 

.SA 

601? 

.2 

■S.6 

OQ 

510 

5S 

A 

? 

.SO 

601? 

1 7.S 

0.0 

-6 

510 

?S 

A 

? 

.^7 

601  ? 

?6.8 

1.0 

SI  1 

51  7 

22 

A 

? 

.OS 

601  ? 

58.8 

-?.6 

?58 

5?5 

18 

A 

? 

.SO 

6015 

10.1 

1.0 

?61 

5?n 

?S 

A 

? 

.so 

6010 

56.? 

-1.5 

?6A 

5?0 

?1 

A 

? 

.1? 

6017 

17.0 

-5.? 

?S0 

510 

27 

A 

? 

6017 

00,7 

-1.5 

?8e 

5?5 

|8 

A 

? 

.OS 

6018 

16.? 

1.5 

061 

516 

27 

A 

? 

t .80 

6018 

51.7 

5.? 

5S6 

518 

29 

A 

? 

.6S 

6018 

5?. 7 

5.8 

515 

5?1 

?0 

? 

? 

.1  1 

6010 

6.6 

?.6 

061 

510 

51 

A 

2 

?.0A 

6010 

15.5 

5.0 

272 

5?1 

?6 

8 

? 

.27 

6O?0 

57. S 

-s.o 

?06 

5?1 

18 

? 

2 

.5? 

60?  1 

0.8 

1.0 

60 

5?0 

?A 

A 

? 

.17 

60?1 

57.0 

-.S 

501 

5?5 

18 

} 

2 

.no 

60?? 

".S 

1 .6 

061 

SIS 

50 

8 

2 

1 .07 

60?5 

1A.0 

5.? 

-50 

516 

50 

A 

2 

.A? 

60?S 

5?.S 

-1.1 

?A0 

5?t 

ai 

A 

2 

.n 

60?6 

?6.0 

1.0 

061 

517 

?5 

A 

2 

.to 

60?6 

?6.6 

-.6 

?10 

510 

29 

A 

2 

.60 

60?7 

18.1 

7.0 

272 

510 

29 

A 

2 

.06 

60?7 

?7.0 

-.s 

?10 

5?1 

2\ 

A 

2 

.S6 

60?7 

0?.  A 

-.? 

5?0 

5?5 

18 

A 

2 

.?s 

60?A 

?0.0 

-.S 

0 

5?0 

22 

A 

2 

.OS 

60?0 

IS. 7 

-1.A 

500 

510 

?A 

A 

2 

.AS 

60?0 

50. S 

1 .A 

?R<) 

5?t 

20 

A 

2 

.17 

6050 

?1  .5 

1.5 

?AS 

SIS 

?S 

A 

2 

.to 

6050 

22.9 

.2 

?0S 

510 

27 

A 

2 

.It 

60SO 

50.0 

-1  .A 

5?7 

5?? 

16 

? 

2 

.08 

6051 

18.0 

-1.0 

78 

5?? 

?8 

A 

2 

.t  t 

6051 

1 A.O 

6.1 

272 

510 

50 

A 

2 

.07 

6051 

??.1 

1.5 

055 

51  7 

?5 

? 

2 

.to 

6055 

-.5 

.5 

78 

5?t 

29 

? 

2 

.16 

605S 

8.5 

1 .0 

?06 

510 

50 

A 

2 

.IS 

6055 

50. S 

1.0 

OOO 

517 

20 

A 

2 

.00 

6050 

?o.s 

5.0 

?05 

510 

27 

A 

2 

.S7 

6050 

57.5 

-1.1 

?oo 

5?l 

?5 

A 

2 

.to 

605S 

50.1 

-?.o 

5?0 

5?? 

?1 

A 

2 

.SO 

605S 

51.5 

5.? 

506 

5?0 

?1 

A 

2 

.ss 

605S 

50.0 

•1,0 

?60 

51  7 

?0 

A 

2 

.08 

605S 

01.7 

• O.A 

S6 

5?1 

18 

? 

2 

.?o 

6057 

0.0 

.5 

500 

518 

50 

A 

2 

.SO 

6057 

?A.5 

2.2 

?70 

5?1 

22 

A 

2 

.so 

6058 

22. i 

1 .0 

0|0 

516 

?S 

A 

2 

?.6? 

6000 

?6.0 

S.S 

510 

518 

?S 

A 

2 

.17 

6000 

?A.? 

1 .0 

50? 

5?1 

22 

A 

2 

.27 

6000 

50. S 

-5.7 

65 

5?1 

10 

A 

2 

.10 

6000 

50.1 

-0.0 

5?? 

5?o 

18 

? 

2 

.72 

6001 

0.5 

2.b 

180 

51  7 

56 

A-  s 


i on  t i mu'd 


I'AHl  1- 


HTCMT  roNnuiONi  STf«ri>  ^i»Tr 


MISSION 

f L ir.Mi 

t IM* 

c.wrtss 

» iionAon 

1 »1»  0*1 

Sf  r.MfMT 

rtiND 

(MINI 

«r  ir.Ht 

AlHSl’ffO 

* tiispf  f n 

»i  7 1 Tunr 

0PM 

H'oniii 

? 

> 

(.or 

AUU^ 

1 T.A 

?.  A 

1 ?i 

s?? 

?v 

s 

? 

.sr 

AMU  S 

?S,  T 

1 ." 

u 1 0 

St  7 

?s 

s 

? 

;,oo 

AMUU 

t 1 .U 

•?.T 

• SU 

S10 

?A 

s 

? 

. iA 

aMuu 

1 U.A 

-1  .A 

?TS 

S?l 

?0 

s 

? 

.AS 

AMUU 

(S.U 

-,S 

?AS 

S?0 

?A 

? 

? 

.'A 

AMUS 

A.  1 

-.? 

?AI 

SI  7 

S? 

s 

? 

. I ( 

amua 

SO.  A 

1.0 

U?A 

SI  7 

?0 

s 

? 

( ,7h 

AMUA 

SA.  T 

-.A 

SIS 

SI  A 

1A 

s 

? 

.ru 

amut 

?s.? 

1 .0 

TO 

SI  0 

71 

s 

7 

.(  s 

AMu  A 

ss.  S 

-1  .S 

UU7 

S10 

1 A 

s 

7 

. 1 ' 

amso 

10.? 

1 .0 

SA 

s?o 

?fc 

M 

f 

.1  ^ 

AMSO 

SA.A 

u.? 

s?o 

SI  A 

1 7 

s 

? 

.(0 

A<Js;> 

?0.A 

-S.U 

?1? 

S10 

71 

s 

? 

, A/J 

ams? 

ST.S 

U.A 

?A0 

S?l 

7\ 

s 

? 

.ItA 

amsu 

IS.U 

«.s 

soo 

SI  7 

71 

s 

? 

.US 

amss 

U \ .A 

S.o 

SSA 

s?s 

IS 

M 

? 

. '1 

amsa 

SO.  A 

-1.0 

?0A 

s?o 

?l 

? 

.n 

Aosr 

S.U 

-S.  1 

SuA 

S)  s 

SI 

s 

? 

AQsr 

SA.A 

?.1 

SAS 

s?? 

1 A 

? 

? 

.AS 

AMS9 

• . ? 

-A.? 

uo 

SIS 

SA 

s 

> 

.ur 

AOAO 

s?.s 

?.1 

?|0 

s?? 

?0 

s 

? 

1 .Sfl 

aOa  I 

to.o 

.A 

-?T 

SI  A 

?A 

s 

? 

.lA 

AMAl 

?U.T 

1 .0 

??A 

S?l 

?? 

? 

t 

.o\ 

AOA? 

l?.S 

1 .0 

SA? 

StA 

SO 

s 

? 

7.au 

aOa? 

1 A.O 

U.A 

?so 

SI  7 

71 

s 

7 

.IS 

AOA? 

so.o 

-?.  1 

SSU 

SI  A 

1 A 

s 

7 

.AU 

AOa? 

US.S 

S.O 

SAS 

s?s 

?0 

f 

7 

.(A 

AOaS 

1 .0 

u.? 

1 70 

s?0 

?0 

s 

7 

.?» 

AOaS 

?S.  A 

?.i 

SOO 

s?t 

77 

s 

7 

.7A 

AOAU 

S?.T 

.A 

?7S 

S?1 

?0 

f 

7 

1.01 

AOaS 

.A 

-1  .A 

• 0 7 

S?l 

?A 

? 

7 

.AA 

aoaA 

A.  S 

7.1 

?AU 

SI  7 

?o 

s 

7 

.AS 

aoaa 

10.1 

-S.O 

.'1 

SIT 

?o 

; 

7 

1 . AA 

AOAI 

i?.r 

-?.U 

-SS 

StA 

71 

;» 

7 

.^7 

AOT  1 

• s 

1.1 

uo 

SI  7 

S? 

? 

7 

.7» 

AOT! 

IS. 7 

-S.T 

1 OA 

SI  A 

?« 

? 

7 

.AT 

AOAI 

r.o 

-1  .s 

77 

S?0 

SI 

s 

7 

,yy 

AOT? 

so.s 

-.? 

?A0 

SIT 

?l 

? 

7 

. rs 

AOTS 

S.A 

s.? 

• uO 

s?o 

?o 

n 

7 

.0^ 

A07S 

(A. A 

.s 

1 1? 

SI  A 

?A 

s 

7 

. AA 

AOTU 

SU.  1 

.A 

SS? 

S?0 

?S 

s 

7 

.US 

aota 

SS.S 

-?.  7 

101 

S?l 

?1 

M 

7 

.OA 

aota 

Sll  .0 

o.s 

AU 

SI  7 

?A 

s 

7 

.Oa 

aoto 

SI  .A 

?.? 

77 

S10 

?1 

M 

7 

.OA 

aoto 

SI  .7 

•7.1 

1 70 

s?o 

?A 

M 

7 

.sr 

AOA? 

1".0 

-1.0 

1 UO 

s?o 

?A 

n 

7 

^.Oa 

AOA? 

1 A.U 

-1  . ' 

?7S 

s?? 

?A 

M 

7 

1 .UA 

aoa? 

SS.1 

-1.0 

Sul 

S?l 

1 7 

A 

7 

1 .H 

AOAS 

ST.S 

-.? 

?S7 

SI  A 

77 

A 

7 

.AS 

aoau 

1S.S 

-1.0 

SI  A 

Sio 

?A 

? 

7 

. I A 

AOAA 

1 u,  1 

-1  .S 

1 ?A 

SI  A 

SS 

? 

7 

.SA 

AOAA 

10.? 

•7.1 

-U1 

SI  A 

?0 

A 

7 

.AS 

aoaa 

SI  .0 

U.A 

1 1 ? 

S?0 

?l 

A 

7 

.71 

aOAA 

SU  .0 

-S.A 

SI  1 

s?0 

?s 

i 


lAHMi  A- 3 - Continuotl 


FLir.HT  cnNOtnOMl  SlUny  «SI»Tf  (fONTtNUfO) 


MtSSTON 

At  ir.HT 

T Tvr 

r.»nsA 

FnuNARn 

1 ATFKtl 

NT 

fONO 

<MfM> 

na  ir.Mt 

iiPSPTf n 

tiRAPFrn 

• LTITlinf 

PPM 

TOBOlK 

? 

? 

.** 

AOAO 

«.T 

•1 . ? 

• sa 

??0 

?7 

n 

? 

A9A9 

?A.A 

s.a 

tos 

?|9 

?a 

M 

} 

.A? 

aPAA 

?o.A 

-?.9 

AAa 

??? 

?? 

f 

.A^ 

APPO 

«t  .? 

• ?.A 

?pp 

?1  A 

1 A 

? 

i 

APPI 

1 1 .? 

1 .? 

1 aP 

?1  A 

Aa 

n 

? 

.AS 

APP| 

1A.S 

-1.9 

ia? 

??t 

?7 

M 

? 

• tA 

APPI 

^1  .0 

1 .A 

laT 

??1 

1 A 

M 

? 

.to 

appa 

A.O 

-1.^ 

?T? 

?to 

AA 

» 

? 

.n 

appa 

?7.6 

A. a 

1 7S 

A1  A 

?T 

M 

? 

.'A 

appa 

uo.? 

T.T 

AOA 

AIT 

?1 

)« 

? 

.09 

A9PA 

?9.A 

A. 7 

?pp 

A1  A 

?0 

n 

? 

.to 

A99P 

\T.f 

•?.« 

A?P 

A?S 

IA 

f 

? 

.?0 

TOOO 

T.t 

A.? 

1 AA 

A|P 

?P 

A 

? 

\ .?S 

TOOO 

.’9. A 

-a.? 

?A| 

AlP 

?? 

A 

? 

TOOT 

«1  .T 

1 .? 

?PA 

A?1 

1 A 

A 

? 

.«s 

TOO^ 

?0.P 

.s 

A?0 

A1  A 

?? 

A 

? 

TOO? 

?S.I 

«.  A 

??0 

??1 

?? 

? 

? 

1 .tu 

TOfla 

«.? 

-.? 

• ?A 

A?0 

A? 

? 

? 

.»? 

700a 

.? 

?A7 

A?1 

AP 

A 

f 

.^T 

700A 

?T.0 

-1.1 

?ao 

AtP 

?S 

? 

? 

.?? 

7007 

?.9 

«.A 

?T0 

?1  T 

AS 

1 

> 

.AS 

7007 

i.A 

?.« 

-SP 

A?0 

?P 

A 

? 

.1A 

7007 

9. A 

1 AP 

A1P 

?a 

A 

? 

700A 

tP.P 

?.T 

1 AA 

A?? 

?A 

? 

i 

700P 

A.P 

?.T 

?T0 

A1P 

A? 

A 

? 

.n 

70n 

?A.S 

?.T 

?P? 

A?? 

?t 

? 

! 

70t  \ 

A.  A 

.? 

• ao 

A?1 

?A 

A 

f 

, AO 

70t  A 

1A.A 

?.? 

ISA 

A?? 

?a 

? 

? 

.9T 

701  7 

-a.  A 

A. a 

-7? 

A?1 

?9 

? 

? 

.1  A 

701  7 

lA.I 

A.? 

1 aP 

A?? 

?A 

A 

? 

.«A 

7017 

?T.? 

«.A 

?0A 

A?? 

1 A 

? 

? 

.IT 

701  A 

A.? 

11.9 

1AA 

At  A 

?A 

A 

? 

1 .?! 

701  A 

1?.A 

?.T 

?AP 

??1 

?« 

? 

1 . TO 

70|P 

-?.0 

-1  .« 

??A 

A1S 

?A 

A 

? 

.t« 

701P 

ao.a 

-1.1 

1 Aa 

A1P 

?A 

1 

? 

7o;»i 

?.? 

T.1 

1 ap 

A19 

A1 

? 

? 

.?<» 

70?1 

la.a 

0.0 

?P0 

?19 

AP 

A 

? 

70?1 

?A.  1 

a. A 

MT 

AtP 

?1 

? 

? 

.«1 

TO?? 

1 .A 

-.A 

• A A 

A?0 

?7 

A 

? 

1 .AA 

TO?? 

1 a.P 

-.A 

?0S 

A1  A 

AO 

A 

? 

.lA 

70?? 

?1  . A 

a.  A 

?aa 

A?1 

?? 

? 

? 

.uo 

T0?A 

10.1 

.A 

?I9 

A1  A 

AO 

A 

? 

70?A 

?0.7 

A. A 

??9 

A?? 

?A 

A 

t 

.<lA 

7 0?A 

?1  .A 

A.1 

19A 

AtP 

?A 

A 

? 

.oa 

70?A 

?A.A 

-a.? 

1 AA 

A?1 

?0 

A 

? 

.to 

70?7 

?T.7 

A.T 

?A? 

?1  A 

?A 

A 

? 

.t  A 

70?A 

ao,  A 

11.1 

?a0 

A?1 

1 A 

A 

? 

.uo 

T0?P 

??.M 

1.0 

1?? 

??P 

?A 

A 

? 

.AT 

70?P 

'T.? 

1 . A 

?70 

A?  A 

IS 

A 

? 

.IJ> 

7n?P 

u ?,P 

10.? 

?1« 

A?? 

1 T 

? 

I .J»A 

7011 

-T.1 

- 1 . A 

ISA 

A1  T 

?7 

? 

? 

.AT 

70?| 

?.? 

-1  .A 

-A  1 

A?0 

?A 

A 

? 

.1A 

70?1 

a?.  A 

• S.A 

?TS 

A?? 

IS 

? 

? 

TO?? 

•A , a 

a.  ? 

107 

A1  A 

?9 

■ib 


imammSSSSSBrn^saak 


TABl.h  A- 3 


Continued 


nir.HT  coNHinriNt  STrtnr  sT»Tr  (cnNTtNtifoj 


MISSION 

AL ICMT 

T IMf 

r.nnss 

FOHwtRn 

latfh'l 

srr.MFNT 

fONO 

tMIN) 

Nf IRMT 

* IPSPff D 

AjBSPFrf' 

ilTlIUPf 

RPM 

TOBOUf 

s 

? 

.IT 

TOSo 

.s 

?.A 

?a' 

'lA 

?9 

? 

? 

I.SO 

TO^U 

?o.n 

'.? 

"A 

'?? 

?A 

« 

? 

.1  A 

TO'a 

?n.s 

1 .p 

?A9 

'19 

?T 

? 

1 .A| 

TO  JS 

I'.i 

O.A 

-'1 

'?! 

?T 

» 

? 

1 . 1 A 

TOSS 

iP.i 

-.? 

'1  A 

'?! 

?T 

s 

? 

• TA 

to^a 

\?.\ 

0.0 

??A 

'?1 

?' 

? 

? 

.n 

TO'T 

M.S 

?.A 

'lA 

'?l 

51 

? 

? 

.IT 

70«0 

1 A.A 

1 .9 

119 

'lA 

?A 

h 

? 

.AS 

TOiiO 

lA.' 

'.? 

?l? 

'19 

?T 

s 

? 

.US 

Tout 

'O.O 

1 .9 

"0 

'19 

19 

? 

? 

TOU? 

A.S 

0.0 

'1  1 

'19 

51 

i 

? 

.?X 

TOO? 

T.O 

S.A 

IAS 

'1  A 

50 

s 

? 

.O' 

TOO? 

to.o 

-1.0 

?'S 

'19 

?9 

s 

? 

TOO? 

IT.S 

T.O 

??6 

J?0 

?T 

? 

? 

.;>A 

TOUU 

?.o 

'.0 

-S? 

'?! 

50 

s 

? 

TOOT 

?<>.n 

.s 

?AS 

'IT 

?? 

n 

? 

.T6 

TOOA 

'1  .A 

O.A 

lOT 

'?0 

?1 

s 

? 

.1' 

T009 

?S.A 

?00 

'lA 

?? 

? 

I.IT 

TOSJ 

?.l 

A.T 

??A 

519 

?A 

> 

? 

TOSI 

A.A 

O.A 

ISA 

'IT 

50 

n 

? 

TOSl 

l?.T 

10.1 

'1  A 

'?? 

?A 

? 

? 

TOS' 

-I  .1 

t.l 

0?A 

'lA 

50 

? 

? 

.AT 

T0S6 

IS.S 

1 .0 

-AA 

'?1 

?A 

A 

? 

.AO 

TOSA 

IS.? 

O.A 

'?S 

5?1 

?A 

? 

! 

.Art 

TOST 

•? . A 

s.' 

-AT 

'?! 

?T 

A 

? 

.AS 

TOST 

?«.T 

A.' 

?19 

'?? 

?5 

A 

! 

t.is 

TOST 

?T.9 

-I  .' 

?" 

'?0 

?5 

A 

? 

1 .on 

TOSO 

'1  .1 

O.S 

?S0 

'IT 

?? 

? 

r 

.'S 

TOAO 

o.s 

i.n 

1 00 

51T 

?« 

A 

? 

.!• 

TOAO 

?0.T 

S.9 

?|9 

'?? 

?1 

? 

? 

.S« 

TOAl 

0.0 

•.? 

0?A 

'IS 

51 

A 

? 

TOaS 

oo  ,g 

•.S 

"9 

5?1 

19 

A 

? 

t .tq 

TOAO 

?T.T 

O.A 

1?A 

519 

?0 

A 

2 

.A? 

TOAO 

'0.0 

1.0 

?'A 

517 

?1 

A 

? 

.A? 

TOAA 

9.9 

1 .A 

?|9 

519 

50 

? 

? 

.«A 

toaa 

-'.A 

.? 

01? 

'IS 

51 

A 

? 

.IS 

TOAO 

'0.  ' 

.? 

?ST 

'1  T 

?n 

A 

? 

.1^ 

TOTO 

'O.S 

•'.S 

?A0 

'1  T 

?o 

A 

? 

.SO 

TOT! 

1P.I 

0.? 

II? 

'?P 

?o 

A 

? 

.ST 

TOTI 

?A.I 

'.T 

?on 

519 

?' 

? 

? 

.?o 

TOT? 

•1  ,A 

.? 

000 

'IS 

50 

A 

? 

1 

TOT? 

?T.9 

O.A 

?os 

'?? 

?1 

A 

? 

TOTA 

??.o 

0.' 

|OA 

'?? 

?' 

A 

? 

.01 

TO  TA 

'9,0 

A. 9 

?aa 

'?? 

1 A 

A 

? 

.S' 

TOTT 

'?.s 

A.T 

'SS 

'19 

1 A 

? 

i 

.A? 

TOTA 

10. ' 

S.A 

1 OS 

'19 

?T 

A 

? 

,0a 

TOAO 

1 1 . 1 

10.1 

1 09 

519 

51 

A 

? 

.?S 

TOAO 

?0.  T 

-1.0 

1 " 

'1  A 

?T 

A 

? 

;».os 

lOAl 

IA.1 

-?.A 

?M 

'?P 

'0 

? 

? 

1 .0? 

TOA' 

-?.l 

'A' 

'lA 

?A 

A 

? 

.00 

TOA^ 

'?.o 

-O.A 

'?P 

51T 

?i 

A 

? 

TOAS 

O', 9 

-'.s 

1 A? 

'?0 

?s 

? 

? 

.IS 

toaa 

-'.S 

S.A 

AA 

'19 

?9 

A 

? 

TOAO 

?0,0 

-A  .9 

?l  0 

'1  A 

?A 

TABLK  A' 3 - Continued 

FLIGHT  rONHlTinNl  STFADY  STATF  (CONTlNUfm 


MISSION 

FLIGHT 

TIMF 

GBPSS 

FnHNORD 

1 *TFR»L 

sfgmfnt 

CONO 

(MIM) 

HF  ir.HT 

41MSPFFD 

* IBSPf  Ff' 

oltithgf 

RPM 

TPROUI 

? 

? 

7090 

1.5 

-O.A 

1 00 

5?1 

50 

A 

? 

7090 

5?. 5 

5. A 

?6a 

51  A 

lA 

? 

2 

• IT 

7091 

-2.2 

5.5 

-AO 

5?1 

50 

? 

2 

.?S 

709? 

-5.0 

-5.9 

196 

519 

29 

? 

? 

.22 

7090 

0.0 

.A 

1 09 

5?1 

?? 

g 

2 

1 .‘«T 

7090 

11.0 

-5.5 

?76 

51  A 

?s 

A 

2 

?.0S 

7090 

1?.? 

1.0 

559 

51  A 

50 

? 

2 

.21 

709S 

10.0 

-5.6 

1 A9 

517 

55 

A 

? 

.AT 

7097 

50.5 

5.7 

?57 

51A 

?o 

2 

2 

709A 

15.5 

1.0 

156 

5?? 

?0 

A 

2 

.41 

7099 

19.9 

-0.0 

560 

5?0 

?0 

? 

2 

7100 

.A 

1 .0 

1 16 

5?0 

?A 

A 

2 

.UA 

7100 

?S.6 

-6. 1 

509 

519 

?1 

2 

2 

.^2 

7101 

7.5 

1.2 

51  5 

516 

?6 

A 

2 

.«» 

7105 

19.? 

1 .9 

19A 

5?0 

?A 

2 

2 

.09 

7100 

1.2 

2.1 

69 

5?1 

?A 

A 

2 

7100 

50.0 

-5. A 

?60 

519 

29 

A 

2 

1 .T1 

7105 

19.7 

2.2 

?6A 

519 

29 

A 

2 

.51 

7106 

?0.0 

•9.2 

212 

519 

1 A 

2 

2 

1 .12 

7107 

?.9 

6.6 

-A7 

5?1 

?s 

2 

2 

.59 

710A 

S.A 

5.7 

—6  A 

51A 

?s 

A 

2 

.2h 

7tOA 

51.5 

-0.5 

?71 

5?0 

16 

A 

2 

.«h 

7109 

15.7 

0.? 

1 A9 

51  A 

5? 

2 

2 

I .00 

7110 

-.6 

1.1 

1 0? 

5?1 

21 

2 

2 

.55 

7110 

.2 

-1  .6 

19A 

519 

56 

2 

2 

.55 

7115 

1?.A 

.5 

1 A? 

51  7 

5? 

2 

2 

.5A 

7110 

15.1 

2.9 

1 00 

5?? 

?o 

2 

2 

.1? 

71  IS 

A.  A 

?.6 

76 

5?? 

21 

2 

2 

.?a 

7116 

.5 

-.? 

1 57 

5?0 

51 

A 

2 

.IT 

7116 

?o.? 

•2.1 

11? 

5?1 

?5 

2 

2 

.21 

7117 

9.1 

9.0 

?05 

519 

?9 

A 

2 

I .15 

71  lA 

59.0 

S.A 

?9? 

519 

17 

2 

2 

.21 

71?1 

6.7 

5.7 

?oO 

5?0 

51 

2 

2 

.15 

71?? 

-5. A 

1.A 

15A 

5?0 

5? 

A 

2 

.67 

71?? 

?6.0 

-?.6 

10S 

5?? 

?0 

A 

2 

.15 

71?? 

55.0 

A. 7 

550 

519 

16 

? 

2 

.17 

71?a 

0.0 

1 .A 

90 

5?1 

?A 

A 

2 

.2A 

71?5 

?6.6 

5. A 

?99 

51  7 

?5 

? 

2 

.76 

71?6 

15.5 

-0.5 

?10 

517 

50 

A 

2 

.05 

71?7 

22.0 

• 1 .A 

91 

5?1 

?A 

2 

2 

.AO 

71?A 

5.1 

A.O 

-oA 

51  A 

29 

A 

2 

.2\ 

71?A 

55.0 

-.5 

?99 

51A 

?o 

A 

2 

1.00 

71?A 

5A.? 

• O.A 

50? 

5?0 

?5 

? 

2 

.55 

71?9 

1 .6 

-.5 

A5 

5?1 

?A 

2 

2 

.50 

7150 

-.5 

0.0 

1 1 6 

5?0 

50 

A 

2 

%.21 

7150 

22.9 

1 .0 

?6A 

5?0 

?s 

A 

2 

.15 

7151 

57. A 

9.5 

160 

5?0 

?1 

A 

2 

.?5 

7151 

01,0 

5.0 

56? 

519 

1 7 

2 

2 

.17 

7155 

5. A 

5.0 

99 

519 

?A 

A 

2 

.lA 

7155 

?5.? 

-1.5 

?95 

519 

?5 

A 

2 

.11 

7155 

?7.0 

0.0 

AO 

5?? 

?5 

A 

2 

.6S 

7155 

55.? 

-5.9 

1 A? 

51  A 

?o 

A 

2 

.15 

7150 

9.5 

1?.5 

105 

519 

?A 

A 

2 

.29 

7150 

?0.0 

1 .6 

?50 

519 

?A 

58 


TABU!  A- 3 - Continued 
niGMT  rnNoiTinNi  stfady  statj  (rnNiiNurni 


MISSION 

Fiir.HT 

TImf 

r.Boss 

foirmard 

LATFRAI 

srr.MfNT 

COND 

(mIN) 

lUF  ir.MT 

AtRSPFFO 

AIRSPFFn 

At  TTTl/OF 

RPM 

iriROUf 

? 

? 

.?8 

71  S7 

-2.7 

1.0 

1 18 

519 

5? 

? 

? 

.US 

71S7 

.8 

.5 

85 

521 

29 

? 

.28 

71S7 

28.1 

• 0.0 

500 

519 

25 

? 

? 

.07 

71  S8 

0.2 

2.7 

90 

521 

51 

s 

? 

.SU 

71  S8 

18.5 

8.2 

1 56 

522 

25 

8 

? 

2.1? 

71  S8 

OS.? 

•2.7 

521 

521 

20 

? 

? 

.U8 

7150 

•1.5 

-2.7 

SI 

516 

50 

8 

? 

.UU 

71  SO 

15.5 

2.8 

219 

520 

50 

8 

? 

.no 

71  SO 

S7.S 

•s.s 

501 

520 

18 

8 

? 

.so 

71  UO 

SO. 5 

-.5 

168 

520 

16 

? 

? 

1.^0 

7101 

•0.2 

•2.8 

•20 

518 

27 

? 

? 

.?u 

7101 

5.8 

2.2 

78 

522 

28 

? 

? 

.20 

7101 

7.S 

2.7 

198 

519 

50 

? 

? 

.17 

7100 

-1  .0 

1.0 

8S 

517 

50 

? 

? 

.SU 

7100 

-.5 

15.0 

129 

520 

29 

? 

? 

.21 

71  OS 

0.2 

1 .0 

•8 1 

518 

22 

8 

? 

.IS 

7106 

20.8 

8.0 

ISO 

521 

22 

? 

? 

.10 

7108 

-.S 

0.8 

219 

518 

50 

? 

a 

.s? 

7108 

8.2 

-.5 

1 1 1 

521 

51 

8 

? 

.Sb 

7109 

55. S 

7.1 

509 

521 

22 

8 

? 

1.18 

71S1 

28.8 

-5.0 

lOS 

525 

21 

? 

? 

71S? 

o.S 

-.8 

102 

520 

2T 

? 

? 

.10 

71S0 

0.8 

-2.1 

212 

517 

57 

8 

? 

.I** 

71S0 

10.5 

2.7 

ISO 

519 

28 

8 

? 

.88 

71S0 

SS.5 

0.0 

28S 

519 

19 

8 

? 

1 .87 

7tSS 

28.1 

•1.8 

112 

519 

27 

? 

? 

1 .OS 

71S6 

10.9 

.2 

109 

522 

50 

? 

? 

.SI 

71S7 

5.8 

-1.1 

152 

521 

51 

8 

? 

.22 

71S7 

17.5 

2.7 

ISO 

519 

28 

8 

? 

.8S 

71S7 

28.1 

-.s 

1 OS 

522 

20 

? 

? 

.lu 

71S8 

-.5 

7.7 

219 

517 

5S 

8 

? 

.08 

71S8 

27.5 

9.0 

507 

520 

22 

? 

? 

.?<» 

71S0 

0.6 

.5 

?99 

520 

51 

1 

? 

1.17 

7180 

.s 

S.l 

SI 

518 

5S 

8 

? 

.21 

7180 

22.9 

0.2 

521 

522 

25 

8 

? 

.81 

7182 

28.7 

1 .9 

205 

517 

28 

? 

? 

1 .07 

718S 

-1.5 

.8 

1 09 

520 

29 

? 

? 

.28 

718S 

s.o 

-8.2 

105 

520 

27 

8 

? 

.S2 

7160 

21.5 

-5.2 

98 

522 

2S 

? 

? 

.15 

7166 

IS. 2 

-.S 

510 

520 

51 

8 

? 

.U8 

7186 

SO. 8 

0.8 

S8 

518 

20 

? 

? 

.78 

7187 

-2.9 

10.1 

128 

520 

51 

8 

? 

l.us 

7187 

19.2 

-2.9 

70 

518 

52 

8 

S.51 

7187 

20.8 

• 0 . 0 

521 

520 

25 

? 

? 

.IS 

7188 

9.0 

O.S 

507 

519 

51 

8 

? 

.2? 

7188 

?8.1 

S.O 

105 

522 

18 

8 

? 

.US 

7188 

SS.1 

-.8 

205 

519 

19 

? 

? 

.70 

7170 

.s 

-.6 

1 0? 

520 

28 

? 

f 

.08 

7171 

S.7 

.8 

• 88 

51  7 

51 

8 

? 

.17 

7171 

S8.? 

.8 

205 

519 

19 

8 

? 

1 .20 

71  71 

oS.O 

-S.S 

55S 

52? 

20 

? 

? 

.SO 

7175 

2.7 

.2 

99 

520 

29 

? 

? 

.00 

7175 

7.0 

-.2 

1 09 

518 

55 

i 

? 

.ua 

7175 

15.0 

-5.2 

77 

518 

57 

8 

? 

.so 

7175 

19.9 

2.8 

212 

520 

28 

59 
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TABLli  A- 3 - Continued 


FLIGHT  CrtMDITinNt  STFAnV  STATf  (CONTIMJEn) 


MISSIDN 

FLIGHT 

Tt“F 

Gonss 

FOHMAOn 

1 ATERAL 

3FCMFNT 

COND 

(MtN) 

wF  ir.HT 

AIOSPEFO 

AlRSPf FO 

Al TITUOE 

RPM 

TOROUE 

(» 

? 

.2^ 

7170 

56.7 

1.0 

?S7 

510 

16 

? 

? 

.IS 

71  7S 

5.S 

1.6 

“6 1 

51A 

5? 

A 

? 

.77 

71  7S 

?6.1 

l.t 

00 

51A 

?6 

? 

? 

1 .1<l 

7176 

s.o 

.? 

1 1 1 

5?1 

51 

A 

? 

.71 

7176 

10.0 

R.5 

160 

510 

?7 

A 

? 

.OS 

7176 

?0.S 

-1.1 

70 

5?l 

50 

A 

? 

.1? 

717A 

10.6 

•1.6 

50 

51  A 

?A 

? 

? 

.SO 

7170 

S.A 

?.l 

?AS 

5?0 

50 

A 

? 

.ST 

7170 

10.0 

5.7 

?os 

510 

50 

? 

? 

.PA 

71  AO 

6.5 

S.6 

101 

51  A 

56 

1 

? 

71  AO 

10.0 

5.0 

— 6 1 

517 

5? 

? 

? 

.1? 

71  A? 

.6 

0.0 

00 

516 

55 

? 

.15 

71  A5 

•1  .0 

•.? 

• OA 

51  7 

51 

A 

? 

.A6 

71  A5 

?0.0 

-5.7 

10S 

5?0 

51 

A 

? 

.Sfc 

71  A5 

22.% 

-.A 

105 

5?1 

?1 

? 

> 

1 .n 

71  AO 

17.? 

•1.6 

?A 

517 

50 

A 

1 

1 .7S 

7|  AO 

10.6 

1.1 

570 

51  A 

?A 

A 

? 

1.06 

71  AO 

5A.? 

-1  .A 

515 

5?0 

16 

A 

? 

.57 

71  AS 

7.S 

2.2 

506 

5?0 

51 

f 

i 

.65 

71  A6 

6.6 

5.7 

10A 

5?0 

?o 

? 

? 

.IS 

71  A7 

1.1 

-S.1 

0? 

SIS 

51 

A 

? 

.OA 

71  A7 

5?.0 

1.5 

?00 

5?? 

?0 

A 

? 

.6S 

71  AA 

IS.O 

1.1 

156 

5?0 

?A 

A 

? 

.2" 

71  AA 

55.5 

s.s 

?00 

51  A 

22 

A 

? 

.A5 

7191 

55.? 

?.o 

SI 

51A 

22 

? 

? 

. A6 

710? 

O.A 

?.l 

1 AO 

510 

51 

? 

? 

.60 

710U 

O.A 

S.1 

105 

51A 

5? 

? 

? 

.A? 

7100 

11.1 

•7.0 

OA 

51A 

50 

A 

? 

.6? 

710q 

??.A 

1.1 

?00 

5?1 

?S 

A 

? 

.OS 

7I99 

5A.1 

•1.0 

50  1 

3?0 

15 

A 

? 

.17 

71  OS 

10.4 

-5.0 

510 

510 

50 

? 

2 

1 .?6 

7106 

0.0 

1.0 

• 01 

519 

?A 

? 

? 

.17 

7106 

t .0 

S.6 

16 

516 

55 

? 

? 

1 .0? 

7106 

1 .6 

-.6 

oo 

5?0 

?6 

? 

? 

.50 

7106 

0.0 

-5.? 

77 

510 

56 

? 

2 

.2n 

7106 

l?.S 

1.5 

1R| 

51A 

50 

? 

2 

.17 

710A 

.5 

0.6 

55S 

510 

55 

A 

2 

I .S6 

7100 

A.S 

.? 

500 

51  A 

55 

A 

? 

.«s 

7100 

IS.O 

O.A 

1 OA 

510 

50 

A 

2 

.7? 

7?no 

51.0 

-l.A 

515 

510 

?1 

? 

2 

.50 

7?01 

.s 

.A 

?0S 

51  A 

50 

A 

2 

.A5 

7?0| 

lA.O 

S.S 

?5 

517 

51 

A 

2 

.17 

7?01 

1 A.O 

1 .6 

ISO 

5?1 

?0 

? 

2 

.?1 

7?n5 

• 1.5 

-5.S 

570 

51  A 

50 

? 

2 

.76 

7?0S 

1 A.O 

A. 5 

OA 

517 

?R 

A 

2 

.?s 

7?0S 

?6.  A 

S.S 

SI 

51  A 

?5 

A 

2 

.?0 

7?06 

56.7 

S.6 

?AS 

5?? 

22 

? 

2 

.A? 

7?n7 

A.S 

-?.o 

•?0 

51  A 

5? 

? 

2 

.05 

7?07 

1?.0 

.5 

??6 

510 

50 

A 

? 

.2\ 

7?0A 

?6.0 

7.0 

10S 

510 

?5 

? 

2 

?.76 

7?no 

7.0 

1.6 

1 00 

510 

51 

A 

2 

.00 

7?1  0 

1 A.O 

-1.0 

570 

51  A 

50 

A 

2 

1 .0? 

7?1  1 

5?.0 

6.0 

6S 

5?0 

?1 

? 

2 

1.10 

7?1? 

5.S 

-?.6 

AO 

510 

5? 

A 

2 

.?1 

7?1? 

10.7 

S.  V 

?7A 

5?1 

?o 

60 
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TABLli  A- 3 - Continued 

ruGHT  cnNniTTnNi  stfahy  statf  (roNiTNiifn) 


MISSION 

FLIGHT 

TIME 

r.BPss 

FORHARO 

1 ATFRAL 

Sfr.MFNT 

CONO 

fMJN) 

HEIGHT 

A IRSPFFO 

AlRSPFFr 

ALTITIIOE 

RPM 

TOROUE 

« 

? 

.IS 

7219 

91.9 

• 9.  A 

967 

521 

19 

? 

? 

t .7U 

7216 

.A 

.s 

222 

516 

52 

6 

? 

.S7 

7217 

1 A. 6 

2.9 

SI 

519 

27 

s 

2 

.M 

721  A 

99 . 1 

-5.7 

S52 

519 

2S 

M 

2 

.6? 

7219 

IH.  1 

9.6 

256 

521 

27 

s 

2 

.09 

7219 

lA.  1 

S.l 

27A 

51  7 

26 

s 

2 

.149 

7219 

25. 2 

-1.1 

A9 

51  A 

50 

2 

2 

1 .69 

7222 

2.9 

-.2 

-A2 

51  A 

2S 

2 

2 

7222 

A. 5 

9. A 

229 

520 

51 

e 

2 

l.?s 

7222 

2S.S 

.6 

6S 

517 

2S 

? 

2 

.60 

7229 

2.9 

9.0 

99 

517 

55 

2 

2 

2.17 

7226 

S.A 

-.A 

1 99 

510 

59 

2 

.66 

7226 

17. A 

2.9 

271 

51  7 

50 

A 

2 

.67 

7226 

2«.0 

s.o 

0 

51  A 

2A 

S 

2 

.ss 

7226 

51.1 

7.2 

1 00 

510 

1 5 

S 

2 

.S9 

722A 

52. S 

5.7 

271 

522 

29 

n 

2 

.1? 

7229 

IS.S 

-2.6 

IS 

520 

50 

fl 

2 

1.22 

72J0 

19.9 

-1.9 

591 

510 

29 

A 

2 

.2S 

72J1 

5S.9 

S.O 

A6 

51  A 

25 

2 

2 

.SO 

72JJ 

A. 2 

- . 5 

5A9 

51  A 

52 

A 

2 

.17 

72JJ 

IS. 7 

-2.2 

295 

51  A 

52 

A 

2 

.7A 

72J9 

21  .S 

6.6 

65 

520 

25 

2 

2 

I.IS 

72JS 

12.  A 

2.9 

1 1 9 

521 

2A 

A 

2 

.96 

72JS 

59.9 

6.7 

A6 

51  A 

22 

? 

2 

.IS 

72J6 

6.7 

• 5.0 

912 

517 

51 

A 

2 

.79 

72J6 

19.9 

•2.2 

269 

516 

59 

A 

2 

.06 

72J6 

1 A. 9 

2.1 

5S 

519 

2A 

? 

2 

.2A 

72JA 

S.6 

.6 

2S7 

516 

59 

? 

2 

.00 

7291 

12.0 

00. 

• 20 

517 

52 

A 

2 

.67 

7295 

55.2 

7.9 

1 1 9 

510 

lA 

2 

2 

1 .69 

7299 

9.5 

.2 

6S 

516 

59 

2 

2 

.S9 

729S 

-9.5 

6.6 

•17 

510 

29 

2 

2 

.OA 

7297 

2.2 

5.9 

AO 

519 

51 

A 

2 

.IS 

7297 

91.2 

0.0 

95 

520 

|0 

A 

2 

1 .2A 

7299 

52.2 

5.9 

990 

519 

29 

2 

2 

.17 

72S1 

.2 

6.6 

2AS 

516 

51 

2 

2 

.9A 

72S1 

10.6 

•1  .A 

•61 

51  A 

55 

A 

2 

t .66 

72S1 

19.7 

-5.2 

21 

51  A 

29 

A 

2 

.S9 

72SI 

50.0 

9. A 

1 19 

519 

20 

A 

2 

1 .A9 

72S5 

26.0 

2.2 

292 

521 

29 

? 

2 

.JO 

72S9 

1.1 

7.1 

17 

519 

50 

A 

2 

.OA 

72S9 

17.0 

9.2 

2S0 

520 

51 

A 

2 

.90 

72SS 

56.9 

7.2 

919 

520 

29 

2 

2 

1 .00 

72S7 

9. A 

-.A 

A6 

51  A 

55 

2 

2 

.JS 

72S7 

IS.S 

6.6 

27A 

520 

50 

2 

2 

.00 

72SA 

15.5 

1 .6 

21 

51  A 

50 

A 

2 

.S2 

72SA 

52. S 

.S 

121 

520 

1 A 

A 

2 

.71 

72SA 

56.9 

5.  A 

100 

520 

21 

A 

2 

.J2 

72S9 

95.6 

10.1 

9 1 9 

520 

20 

2 

2 

. J't 

7261 

• 9.0 

2.9 

• 6 A 

51  A 

25 

A 

2 

.17 

7261 

2A.1 

s.l 

107 

51  A 

29 

A 

? 

.IS 

7261 

20. 0 

1 .A 

292 

51  A 

25 

A 

2 

.10 

7261 

50.5 

A.O 

too 

520 

22 

2 

2 

.17 

726  5 

-2.1 

10.6 

51 

519 

50 

TABL1-:  A- 3 


Continued 


FLIGHT  CnNHITIONl  STF»Py  ,ST»TF  fCPHTlNUfOT 


MTSSinw 

FL  tr.MT 

Tt-F 

cunss 

Fn»A*»n 

L4TFB41 

SFGMFN1 

cnNP 

(MINT 

AF  ir.HT 

*I»SPFFP 

* tOSPFFP 

*l  T I TdPF 

PPM 

TPHOUF 

? 

2 

.A2 

7267 

2.2 

0.0 

•61 

522 

27 

? 

2 

1 .I* 

7267 

S.4 

• 6 . 6 

15S 

514 

24 

1 

2 

.26 

7264 

6.6 

6.5 

24 

51  A 

27 

n 

2 

.IT 

7264 

2A.« 

4.0 

1 42 

51  A 

25 

? 

2 

.76 

7270 

S.6 

-1.6 

) 00 

520 

27 

F 

2 

.OQ 

7270 

45.  A 

-4.0 

271 

516 

20 

? 

2 

7271 

•1  .0 

2.1 

75 

514 

24 

A 

2 

7272 

17.5 

5.4 

224 

51  A 

2A 

? 

2 

.62 

7275 

5.S 

S.5 

27A 

520 

50 

? 

2 

.TS 

727S 

2.7 

5.2 

-6  A 

520 

51 

2 

2 

.2T 

7276 

1 . 1 

- 1 . A 

AO 

517 

51 

n 

2 

1 .46 

7277 

16. A 

5.2 

1 00 

514 

26 

n 

2 

.62 

727A 

25.4 

5.4 

224 

51A 

2S 

2 

2 

.42 

72A0 

1 1 .4 

.s 

-14 

520 

50 

fl 

2 

».J7 

72AI 

17.2 

2.1 

170 

517 

52 

A 

2 

.70 

72A1 

50.4 

-2.1 

271 

521 

22 

A 

2 

.44 

72A5 

26.5 

l.A 

256 

514 

24 

A 

2 

.14 

72A5 

45.4 

-6.  1 

271 

517 

1 A 

2 

2 

.46 

72AS 

5.0 

-5.2 

45 

517 

54 

2 

2 

.24 

72AS 

4.S 

2.1 

A6 

514 

24 

A 

2 

.24 

72A6 

24.  A 

2.4 

1 44 

51  A 

25 

2 

2 

.27 

72A7 

S.S 

1.5 

107 

514 

54 

A 

2 

.52 

72AA 

20.7 

-.2 

224 

51  A 

2S 

A 

2 

.72 

72AA 

54.0 

-.5 

-5 

525 

1 A 

A 

2 

.ts 

72A9 

5S.a 

-S.l 

264 

515 

24 

A 

2 

7241 

21  .2 

-1.4 

245 

51  A 

24 

2 

2 

.•>4 

7242 

5. A 

-1.5 

45 

51  7 

55 

A 

2 

.57 

7242 

51.4 

.S 

107 

514 

22 

2 

2 

.61 

7245 

6.5 

4.5 

75 

51  A 

55 

A 

2 

t.n 

7245 

IS. 7 

-2.7 

256 

521 

24 

A 

2 

.14 

724S 

55.5 

.A 

121 

514 

21 

A 

2 

.2A 

7246 

52.4 

•4.6 

27A 

51  A 

2S 

A 

2 

.S7 

7247 

42. A 

.6 

247 

516 

14 

? 

2 

.66 

724A 

17.6 

5.2 

2S0 

520 

2A 

f 

2 

.SA 

7244 

S.S 

.A 

A6 

517 

55 

A 

2 

.16 

7500 

44.4 

S.6 

-55 

525 

20 

2 

2 

5.47 

7505 

2.6 

4.6 

-A2 

514 

24 

A 

2 

.SS 

7505 

26.4 

-.5 

244 

51  A 

20 

A 

2 

.40 

7505 

45.6 

-2.4 

27A 

516 

1 A 

A 

2 

.04 

7504 

45. A 

-2.4 

27A 

51S 

22 

2 

2 

.51 

750S 

4.6 

.2 

100 

517 

54 

A 

2 

1 .lA 

750S 

15. A 

-1.5 

272 

51  A 

51 

2 

2 

.IS 

7506 

1.5 

S.6 

2A6 

517 

54 

2 

2 

.12 

7507 

-1  .0 

0.0 

121 

514 

2A 

A 

2 

.15 

7507 

45.4 

• 4.0 

27A 

51  A 

1 4 

A 

2 

1.14 

750A 

26.1 

5.4 

107 

51  A 

24 

A 

2 

.11 

750A 

42.2 

6.6 

2AS 

514 

20 

2 

2 

.51 

7510 

S.S 

.2 

121 

514 

51 

A 

2 

.17 

7510 

52.1 

.S 

107 

517 

2A 

A 

2 

1.12 

751  1 

26.1 

1.5 

-55 

522 

22 

A 

2 

.SI 

7512 

45.6 

-5. A 

242 

514 

22 

2 

2 

.50 

7514 

4.0 

s.o 

272 

51  A 

52 

A 

2 

.S6 

7514 

2S.2 

2.1 

6S 

51  A 

24 

2 

2 

.5S 

751S 

-5.7 

4.S 

121 

514 

52 

A 

2 

.4S 

75IS 

40.4 

6.6 

2S0 

514 

20 

62 
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Continued 


FLir.HT  cnNottiriNj  siE*r>v  st»te  (cn^iTiMiiFn) 


MISSION 

FLIGHT 

TT“F 

Gonss 

FONOABO 

1 ATIBAI 

SEGMFNT 

CONO 

fMIN) 

wF  rr.HT 

AtBSPf f n 

AIRSPFf P 

AlTlTUPf 

HPM 

throuf 

A 

? 

.OA 

7310 

3A.  3 

•3.0 

1 00 

3?0 

?0 

? 

? 

731  7 

0.5 

.0 

AO 

31A 

3? 

A 

? 

.30 

7317 

30.0 

•0.0 

330 

317 

lb 

n 

? 

.OA 

731  A 

3A.? 

• 1 .A 

3?7 

317 

IS 

? 

? 

7310 

1 .0 

?.? 

• 07 

3?1 

30 

? 

? 

.ss 

•3?fl 

0.7 

• .s 

107 

31  A 

5? 

s 

? 

.At. 

, 3?0 

?0.3 

0.0 

100 

31A 

?? 

s 

? 

.OS 

73?0 

3A.3 

•s.o 

0?0 

3?1 

lA 

? 

? 

.?<» 

73?? 

•7.0 

.A 

107 

310 

53 

s 

? 

.?A 

75?? 

?0.7 

1 .0 

• 83 

3?1 

?7 

A 

? 

.to 

73?? 

03.0 

•.? 

370 

31A 

lu 

A 

? 

.?« 

73?3 

36.0 

7.1 

310 

31A 

?« 

? 

? 

.33 

73?S 

•5.0 

1.3 

1 10 

31A 

30 

? 

? 

.to 

73?0 

0.0 

1 .0 

AO 

317 

31 

? 

? 

.OS 

73?0 

A.S 

?.l 

•S 

31A 

35 

A 

3 

.33 

73?6 

l?,0 

0.0 

7? 

317 

33 

A 

? 

.3? 

73?7 

00.0 

•1.1 

300 

31  A 

?7 

? 

? 

.2T 

73?A 

1 1 .0 

•?.? 

100 

310 

31 

A 

? 

.10 

7330 

10. s 

3.7 

?50 

317 

31 

? 

? 

.00 

7331 

0.0 

1 .0 

06 

310 

31 

? 

? 

1 .OA 

7330 

0.1 

•.S 

AO 

310 

35 

? 

? 

.A3 

7330 

5.7 

•1.3 

107 

310 

3a 

A 

? 

.IS 

7330 

13.1 

1 .0 

?S0 

310 

33 

? 

? 

.01 

7337 

•?.0 

3. A 

73 

317 

31 

A 

? 

.00 

7337 

03.0 

7.7 

3A7 

310 

?0 

? 

? 

1 .00 

733A 

1.0 

•?.o 

• AA 

3?1 

?0 

? 

? 

.13 

7330 

10.0 

1 .0 

30? 

31S 

?7 

A 

? 

.10 

7330 

03. A 

•1.0 

13S 

5?0 

17 

A 

? 

.00 

7330 

30.3 

•0.? 

107 

3?0 

lA 

? 

? 

.bA 

7300 

?.o 

0.0 

A3 

31A 

?A 

? 

? 

1.1? 

7301 

A. 3 

3.0 

SA 

310 

3? 

? 

? 

?.7b 

730? 

O.s 

o.s 

?37 

3?0 

31 

? 

? 

.11 

7300 

S.A 

0.0 

370 

31? 

35 

A 

? 

.ss 

7300 

?S.5 

1.5 

?71 

310 

?o 

A 

? 

.OA 

730S 

35. 7 

•3.0 

7A 

310 

?a 

A 

? 

.10 

7307 

33. A 

•3.? 

AO 

31A 

?3 

A 

? 

.IS 

730A 

?0.? 

3.0 

?03 

317 

30 

A 

? 

.00 

7300 

3?.S 

•.? 

A3 

310 

?? 

A 

? 

.10 

73S0 

10.7 

•.? 

?30 

310 

?A 

? 

? 

.11 

73S? 

3.? 

?.? 

•A? 

3?0 

3? 

A 

? 

.33 

73S? 

33.? 

•?.? 

OS 

31A 

?a 

A 

? 

.3A 

73SO 

17.? 

s.s 

?0A 

310 

?A 

A 

? 

.00 

73S7 

??.o 

.? 

OS 

517 

?A 

A 

? 

.S3 

73S7 

33. S 

•.A 

OOA 

310 

la 

A 

? 

.17 

73SA 

15.0 

•1.3 

?0A 

317 

30 

? 

? 

.AO 

755A 

13.0 

1.0 

AO 

31  A 

31 

? 

? 

1 .7S 

73SO 

3.5 

3.0 

IAS 

3|A 

?A 

? 

? 

.OS 

73SO 

0.0 

.3 

• OA 

3?? 

3? 

A 

? 

1 .SO 

7300 

33.0 

•1.3 

7? 

31A 

?1 

A 

? 

.3? 

7303 

10.3 

•1.0 

??? 

31A 

?0 

A 

? 

.SS 

7303 

30.0 

0.3 

30A 

310 

?? 

A 

? 

.00 

7300 

IS.? 

•?.o 

SA 

310 

33 

A 

? 

.1? 

73hS 

30.1 

•3.S 

1?A 

31A 

17 

? 

? 

.00 

7307 

3.? 

•.3 

06 

51A 

30 

A 

? 

.?! 

730A 

?A.? 

1.0 

1?1 

31  A 

?5 
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RPM 
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? 

? 

.71 

7T69 

a. 9 

•1.6 

-loa 

5?0 

50 

? 

? 

1 .SO 

7369 

3. A 

-.s 

44 

516 

56 

A 

? 

.SO 

7369 

14.6 

•.6 

79 

318 

31 

? 

a 

.A9 

7370 

6.1 

1 .6 

ais 

516 

5? 

? 

a 

.ai 

7371 

.? 

3.0 

7a 

516 

5S 

? 

a 

1 ."T 

7T7T 

a.i 

4.8 

A6 

31A 

55 

A 

a 

.TO 

7373 

56.9 

8. a 

534 

31S 

a? 

A 

a 

.71 

737S 

ai  .A 

•a. 9 

lai 

51  7 

?A 

A 

a 

.T<l 

7376 

40.6 

A.  A 

36a 

317 

1 7 

? 

a 

.74 

737A 

• .s 

A.O 

130 

5?0 

a8 

? 

a 

.5A 

7T7S 

1.1 

a. 9 

a79 

518 

36 

? 

a 

.SA 

7T7A 

7.1 

1.1 

• 40 

3?1 

5a 

i 

a 

.44 

7379 

3.4 

S.l 

•41 

317 

?8 

A 

a 

.IT 

73A1 

as. a 

1.6 

aAs 

314 

a7 

A 

a 

.40 

73AT 

a6.6 

a. 9 

14? 

318 

?4 

A 

a 

.19 

73A3 

?A.5 

6.4 

?9? 

316 

?0 

A 

a 

.17 

73A5 

a7.7 

6.6 

?AS 

51S 

a5 

i 

a 

.at 

73A6 

• .a 

3.4 

137 

3ao 

33 

i 

a 

1.S4 

73A7 

6.9 

•.6 

107 

316 

5? 

? 

a 

.T9 

73A7 

A.? 

1.1 

• 6 A 

5?1 

55 

A 

a 

.4A 

7389 

ai  .0 

1.4 

1 49 

317 

?7 

? 

a 

.06 

7391 

19. a 

1 .8 

ISl 

3a3 

a8 

A 

a 

.OA 

7391 

ai  .0 

a. 4 

177 

51S 

51 

1 

a 

.A4 

739? 

•.A 

5.3 

• ?0 

51  A 

51 

A 

a 

1 .9a 

739a 

3a. s 

•a. a 

SI 

319 

?5 

A 

a 

.19 

7395 

3a. s 

•1  .0 

1 A4 

518 

ao 

A 

a 

.96 

7395 

3a.9 

5.S 

1?A 

517 

a6 

? 

a 

.a6 

759S 

.A 

• .a 

• 10? 

5?! 

a7 

? 

a 

.TS 

7T9A 

7.4 

3.0 

144 

319 

35 

A 

a 

1.60 

7599 

31.1 

4.? 

a64 

518 

17 

? 

a 

.67 

7400 

".A 

6.6 

•?7 

317 

50 

? 

a 

I. ST 

7400 

.A 

3.0 

?44 

318 

56 

A 

a 

.69 

7400 

36. S 

.3 

1S6 

318 

a? 

2 

a 

.as 

7405 

4.3 

4.0 

ISA 

519 

3S 

A 

a 

.36 

7403 

3S.6 

9.S 

?9q 

516 

18 

A 

a 

1 .la 

7404 

36.0 

6.7 

SI 

5ao 

ao 

A 

a 

.10 

700S 

a9.o 

1 .4 

191 

518 

as 

A 

a 

.IS 

740S 

34.0 

A.O 

?64 

516 

ai 

A 

a 

1 .ai 

7406 

as.i 

1.4 

1S6 

516 

50 

A 

a 

.31 

7409 

a9.s 

•.S 

1S6 

317 

a4 

? 

a 

.76 

7410 

-.s 

1 .6 

1?3 

5?0 

31 

A 

a 

.36 

7410 

ao.a 

1 .6 

?S7 

316 

aa 

A 

a 

.4A 

7411 

a7.7 

a. 4 

44 

318 

a4 

A 

a 

.SO 

741? 

3a.4 

1 .4 

177 

519 

18 

? 

a 

.la 

7413 

.3 

a. 7 

1 16 

519 

a7 

? 

a 

1 .66 

7414 

a. 4 

-1  .9 

•A? 

5ao 

as 

A 

a 

.47 

7414 

aa.i 

•1.4 

?45 

318 

ao 

? 

a 

1 .77 

7416 

•6,3 

a. 7 

•?0 

31A 

as 

A 

a 

.as 

7416 

1A.0 

4.8 

?01 

314 

31 

A 

a 

.AI 

7417 

31.3 

.S 

1?A 

318 

?4 

Z 

a 

1 .a6 

74  1 A 

3.S 

4. A 

?0? 

318 

51 

? 

a 

.SI 

741  A 

IS. 9 

a. 9 

370 

519 

a8 

A 

a 

.S6 

7419 

as. A 

.6 

1 00 

317 

ao 

? 

a 

.AT 

74?! 

la.a 

.3 

57 

317 

54 

? 

a 

.19 

74?5 

9. A 

1.4 

?5 

317 

53 
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Al  TITUOE 

PPM 

TOPOUt 

? 

? 

7424 

•.6 

1.0 

565 

518 

54 

K 

? 

.7T 

7426 

2S.6 

2.2 

128 

5)7 

27 

? 

? 

.85 

7420 

6.4 

0.0 

165 

520 

54 

n 

? 

.40 

7420 

52. S 

•.s 

SI 

510 

22 

» 

? 

.27 

7420 

45.4 

8.0 

142 

510 

20 

A 

? 

.HS 

7051 

5S.7 

-4.5 

128 

510 

21 

2 

? 

.50 

7452 

IS.O 

0.0 

565 

520 

51 

? 

? 

.SO 

7454 

6.1 

-1.8 

0 

517 

54 

? 

? 

. AA 

7454 

O.A 

6.5 

257 

520 

51 

? 

1 .AA 

7456 

0.0 

•1.6 

154 

520 

55 

? 

? 

.40 

7456 

.5 

.5 

-75 

522 

25 

A 

? 

.«o 

7456 

55.7 

2.4 

1 00 

510 

21 

A 

? 

.77 

7457 

52.7 

0.0 

72 

518 

24 

? 

? 

.55 

7458 

6.5 

.6 

151 

510 

55 

A 

? 

.28 

7450 

28.1 

•2.1 

140 

521 

26 

A 

? 

.25 

7440 

56.4 

•s.o 

107 

520 

17 

? 

? 

.52 

7441 

1.8 

-1  .4 

• 6 

517 

50 

? 

? 

.20 

7441 

It.S 

-.5 

86 

517 

52 

? 

? 

.70 

7445 

5.8 

-.6 

565 

518 

55 

A 

2 

.2S 

744> 

50.1 

8.5 

05 

521 

20 

? 

? 

1 .07 

744S 

1.0 

8.8 

251 

520 

51 

i 

? 

.11 

7447 

• 1.0 

-2.1 

•27 

518 

28 

? 

? 

.26 

7447 

-.5 

7.S 

528 

522 

28 

A 

2 

.08 

7447 

52.2 

4.S 

1 07 

518 

21 

? 

2 

.70 

7440 

S.5 

1.0 

1 OO 

510 

27 

? 

2 

.17 

70S0 

-2.4 

5.5 

555 

520 

20 

? 

2 

.7S 

74S5 

7.2 

2.6 

250 

520 

55 

? 

2 

.15 

70S7 

16.4 

-.8 

2S8 

520 

28 

? 

2 

.21 

74A0 

• .A 

-.6 

-15 

518 

20 

? 

2 

.«S 

7061 

• .A 

5.6 

54? 

510 

20 

A 

2 

1.55 

7461 

50. A 

-.5 

107 

510 

20 

A 

2 

1.10 

7462 

28.0 

-.6 

1 14 

510 

25 

? 

2 

.21 

7464 

-2.0 

5.6 

500 

518 

55 

? 

2 

.25 

74AS 

5.8 

1 .0 

125 

510 

50 

A 

2 

2.05 

746S 

50.5 

1.0 

70 

510 

25 

? 

2 

.OA 

7066 

14.7 

1.8 

-15 

518 

50 

A 

2 

.SO 

7466 

55.7 

1.6 

70 

518 

21 

a 

2 

5.44 

7067 

52.2 

0.0 

105 

522 

21 

A 

2 

.57 

7468 

58.6 

-1.8 

107 

520 

21 

A 

2 

.10 

7470 

20.5 

2.0 

72 

510 

25 

? 

2 

.2S 

7481 

8.2 

5.6 

-20 

516 

52 

8 

2 

.IS 

7472 

2S.A 

1 .0 

70 

518 

50 

i 

2 

.AA 

7075 

16.2 

-1.0 

ISl 

521 

26 

a 

2 

.7S 

7075 

17. S 

-5.0 

112 

520 

51 

A 

2 

.10 

7475 

2S.5 

2.4 

72 

517 

26 

? 

2 

1 .1A 

7476 

5.S 

5.6 

528 

510 

20 

? 

2 

.11 

7477 

2.6 

-.5 

26 

518 

26 

? 

2 

1 .OS 

7477 

1S.S 

5.8 

7 

510 

27 

A 

2 

.40 

7470 

14.1 

4.0 

AS 

510 

27 

? 

2 

.AO 

74A0 

15.6 

.6 

01 

520 

20 

? 

2 

.60 

70A1 

0.6 

4.5 

1 00 

510 

27 

? 

2 

.12 

7481 

0.5 

1.8 

S8 

51  7 

5S 

A 

2 

1 .7S 

7482 

27.7 

1 .0 

AS 

518 

24 

a 

2 

.71 

7485 

IP.O 

1.4 

50 

517 

5P 

A 

2 

.57 

7487 

1S.1 

5.4 

44 

517 

28 
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*1.  T I TllPf 
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-1 . 1 
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SI  0 

ss 

? 

2 
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a.  4 

.a 

72 

SI  7 

ss 

(* 

2 

.71 

74<>a 

is.l 

-1  .a 

sa 

sia 

ss 

S 

2 

1 .ss 

740a 

so. a 

•1  .a 

Sl 

s?o 

in 

S 

2 

7400 

14.0 

2.2 

S7 

s?0 

?1 

i 

2 

7S0O 

.2 

S.a 

S77 

SI  a 

S? 

? 

2 

.as 

7S0S 

17.0 

2.2 

at 

SIO 

?s 

? 

2 

.2\ 

7S07 

4. a 

1 .a 

7S 

sia 

s? 

s 

2 

.AS 

7S07 

14.0 

-s.s 

1 a 

sia 

s? 

A 

2 

1 .UiJ 

7S07 

so  .a 

4.? 

sa 

s?o 

?s 

? 

2 

7S0O 

1 .a 

.S 

72 

sia 

S4 

? 

2 

.4? 

7Sl  1 

4.0 

-1  .n 

-10 

s?? 

Sl 

? 

2 

.sa 

7S1? 

a.s 

-.? 

?s 

sia 

ss 

S 

2 

.^7 

7St« 

la.i 

4.0 

sa 

SI  7 

so 

i 

2 

.72 

7S|S 

2.2 

1 .4 

a 1 

sio 

?n 

2 

2 

t . n 

7SIS 

5.S 

S.S 

S?1 

SIO 

?a 

? 

2 

.%s 

7S16 

IS.n 

1 .a 

?s 

sia 

so 

? 

2 

7Sla 

1 a.o 

.s 

sa 

Sl  7 

s? 

S 

2 

, na 

7S1  7 

IS.n 

.a 

Sl 

Sl  7 

SI 

2 

2 

.Pa 

7S?0 

•.? 

4.? 

44 

Sia 

S7 

2 

2 

.4? 

7S?0 

4.0 

•2.2 

• 40 

S?l 

SO 

2 

2 

.ss 

7S?X 

0.0 

.a 

40 

SIO 

27 

« 

2 

.an 

7S?4 

la.? 

S.o 

72 

Sia 

?a 

a 

2 

.?s 

7S?0 

IS.S 

s.a 

aa 

Sl  7 

Sl 

2 

2 

.17 

7S’1P 

0.0 

s.i 

os 

SIS 

Sa 

2 

2 

.70 

7SS0 

1 . 1 

-1  .4 

.7S 

S?1 

27 

? 

2 

.on 

7SS4 

4.0 

0.0 

• so 

s?? 

?a 

2 

2 

.1? 

7SSa 

4. a 

•2.7 

-40 

s?s 

27 

a 

2 

2.2^ 

7S7a 

4S.a 

-S.a 

S7a 
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?0 

a 

2 

. 1 1 

7SSn 

4S.a 
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la 

2 

2 

.«a 

7S4t 
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?.n 

OS 

Sl  7 

?n 

2 

2 
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.? 
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?a 

a 

2 
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7S4a 

?S.S 
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?0 

2 

2 

• SS 
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10.1 

s.a 
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S|0 

S4 

a 

2 
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?a 

a 
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s.a 

aa 
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ss 

a 

2 
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7SS? 
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1 .n 

aa 
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?4 

2 

2 

.47 

7SS4 
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s?0 

s? 

2 

2 

.ss 

7SSS 

?.i 

-1  .s 

S70 

sia 

ss 

a 

2 

.SO 

7SS7 

27.7 

^.1 

72 

S|0 

?1 

2 

2 

.?s 

7ssa 

7.4 

.a 

47 

SIO 

SI 

a 

2 

1.00 

7SaP 

40. a 

s.a 

?as 

SI  a 

?1 

? 

2 

.77 

7sai 

4.S 

-.S 

-ao 

S?1 

?n 

2 

2 

.4S 
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1 S.a 

.a 

saa 

SIO 

ss 

2 
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1.0 
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?a 

a 

2 

.?a 
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Sia 

sa 

a 
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1.0? 

7S7a 
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Sl 
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7S7a 

ss.? 
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27^ 

SIS 

?S 

? 
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1 .a 

?S 
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S4 

? 

2 
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SS 
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S.a 

s.a 
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so 

a 
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20 
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2 

> . i'l 

75R6 

1 .0 

1.5 

26 

520 

28 

R 

2 

.rt<» 

7586 

20.8 

7.8 

285 

518 

22 

? 

2 

.02 

75RR 

10.7 

5.8 

57 

518 

51 

? 

2 

. 1 1 

7500 

•.6 

7.5 

555 

510 

5S 

? 

2 

.17 

7500 

5,0 

5,2 

285 

515 

58 

? 

2 

.50 

750J 

-2.1 

.5 

87 

518 

20 

? 

2 

.25 

7505 

15.8 
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A 

A 
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? 
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A 

i 
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A 

A 

A 

A 

A 

A 

8 

A 

A 

A 

A 

A 

A 

A 

A 

? 

A 

A 

A 
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A 
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A 

A 

A 
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A 
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A 

? 

A 


S ,0U  71 1 T 1 .A  1 OS  I?1  10 

S .OP  7I|A  TA.S  S.S  ?7A  IIA 

S .'I'i  71??  J7.0  S.i  ^?0  MA  ?u 

S .OA  71?7  ?<7,A  -U.O  ?10  hr  ?S 

S .OR  7M1  \a.9  ?.1  ^U1  Jl7  ?? 

S .Oh  7MA  ^4.^  •?.«  \?n  HA  ?1 

S .04  7140  \S.<)  -i.S  Iht  ^|9 

S .11  710S  \6.1  -.h  Ih?  H7  ?I 

S .04  71S0  H.4  S.1  I?1  ?1 

S .11  71S?  16. S S.R  \??  HR 

S .06  71S?  ?S.?  -.A  tOS  I??  27 

S .0?  71S»  ?1.S  4.6  %O0  J?1  2R 

S .11  717S  A. A -?.R  77  i17  10 

S .06  71A^  19.4  1.9  14^  HR  ?R 

S .04  71  A4  \6.4  4.0  515  HA  19 

S .04  71A6  7.7  4.0  177  51A  5A 

S .06  7194  40,1  S.l  5SS  519  ?0 

S .11  7?10  45. A S.O  119  5?1  19 

S .11  7?1A  11.4  4.0  ?71  516  52 

S .OA  7220  16.0  1.0  21  517  55 

S .OA  7227  29. S 6.5  100  51  7 26 

S .06  725S  17. S 4.6  21  517  52 

S .04  72S4  21.5  -.A  264  520  51 

s .OA  72SA  26.9  2.4  100  517  50 

S .04  72A2  45.6  -2.4  245  516  20 

S .09  7504  56. S 2.1  515  519  22 

S .04  750A  45.0  -S.O  27A  516  20 

S .06  7509  ?S.A  1.6  6S  516  51 

S .04  7517  40,7  -5.4  527  515  26 

S .04  751A  42.2  -6.4  554  516  20 

S .09  7521  57. A -4.5  5A4  519  27 

S .09  7525  41.7  2.9  562  51S  2S 

S .09  7527  6.6  t.1  A 520  56 

S .04  7546  57.2  -2.6  A6  520  22 

s .OA  7566  55.0  -.6  1 5S  51A  22 

S .09  756A  57.0  -5.4  404  51S  22 

S .04  7574  5S.5  4. A 548  516  19 

S .09  7579  50,5  7,4  515  514  26 

S .04  75AO  ?A.4  5.0  299  514  2A 

S .09  75A4  27,4  S.S  ?AS  5IS  2S 

S .10  7590  19.7  1.5  t70  516  ?9 

S .04  7595  12.0  1.9  125  519  51 

S .06  7400  ?A,?  4.6  2S0  515  50 

S .1  1 7404  H.4  7.9  2S7  51S  25 

S .09  7411  19.1  4,S  2S0  514  51 

S .04  741S  IA.A  1.6  245  51S  ?9 

S ,06  742S  54, A .5  107  517  25 

S .06  7450  59.9  9.5  14?  51A  26 

S .06  745A  14.5  -6.4  95  5IA  ?5 

S ,09  7440  27.9  0,0  16A  521  24 

S .06  7441  56,7  -4.5  95  519  ?S 

S .OA  746?  27.7  1.9  107  517  ?6 

S ,06  746A  ?A.4  -1.9  10S  520  ?A 

S .06  7479  10.9  2.7  SA  517  57 

S .04  7497  51.7  1.0  SA  51A  27 
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SU 
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•2  . A 

U52 
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22 

n 

S 
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SA 
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H 

s 
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7SS7 
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27 

« 

s 

.OA 
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31A 

2S 

A 

s 
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7SAS 
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23 
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31 

K 

s 
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TO.P 
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316 

2U 

A 

s 
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316 

27 

a 

s 

.OP 
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21 

A 

s 

.OA 

7AOO 
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516 

22 

a 

s 
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6.7 
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2A 

A 

s 

.OA 
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51  A 

2S 

a 

s 

.OU 
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2S 

A 

s 
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2P 

a 

5 

.11 
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26 

a 

s 

.OU 
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516 

27 

a 

5 

.OP 
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UT.A 
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TAP 

316 

27 
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A 

6 

.OU 

AAAA 

S7.2 

7.U 
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Tia 

IS 

a 

6 

.OU 

AAPT 

TS.T 

A.T 

IPA 

31  A 

1 A 

a 

6 

.OU 

A7AU 

2T.A 

-5.U 
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31  A 

21 

A 

h 

.OA 

A7PA 

UT.A 

A.O 

2AT 

523 

1 7 

a 

b 

.11 

AA2A 

22.5 

1 .A 

21 

51  A 

2U 

A 

t> 

.11 
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2U.A 

.S 

UP 
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20 

A 

A 

.IT 

AASP 
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21 

a 

6 

.OT 
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?A.S 
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51  A 
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A 

6 

.IT 

AAAS 
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A. 2 
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320 

22 

A 

A 

.17 

ABAP 
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SAP 

TIP 

12 

A 

A 

.1? 
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25 

A 
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A 

.07 

AA7P 

TO.O 

.A 

UA2 

51  A 

17 

a 

A 

.OA 

aaau 

28. U 

3.S 

TAS 

TIP 

20 

a 

A 

.11 

AA8P 

20. S 

-u.o 

1 U 

520 

22 

A 

A 
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lA 

A 
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A 

A 
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lA 

A 

A 
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A 
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A 

A 
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IP 

a 

A 
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a 

A 
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.A 
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A 

A 
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-6 
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2U 

A 

A 

.OU 
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2S.A 
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21 

A 

A 

.OP 

AP?P 
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A 

A 

.OP 
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51  A 

1 A 

A 

A 

.O'l 

AOTl 

22.  A 

A.T 
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20 

A 

A 

.11 
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TO. A 

•1  .1 
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51  A 

1 P 

A 

A 

.OU 

APTU 

2A.T 

•.A 

2P5 

522 

IP 

A 

A 
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5A.P 
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T01 
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1 A 

A 

A 

.IS 

APTU 
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SA 
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A 

A 
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2S.A 
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IP 
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wf IGHT 
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Al TITUPt 

RPM 
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8 

.09 

8907 

30.0 

.2 

053 

319 

15 

8 

8 

89S0 

01.5 

0.2 

329 

520 

10 

8 

b 

.08 

89S5 

27.7 
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219 

321 

20 

8 

b 

.00 

898  1 

00.2 
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350 

517 

18 

8 

b 

.oa 

8988 

38.5 

8.9 
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318 

18 

8 

b 

.08 

8978 

30.8 
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91 

320 

18 

8 

b 

.08 

8979 

30.0 

-2.0 

158 

522 

21 

? 

b 

.n 

8985 

10.9 

•1.8 

-55 

517 

27 

8 

b 

.00 

8983 
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318 

18 

8 

b 

.00 

8988 

13.8 
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25 

8 

b 

.06 

8990 
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17 

8 

b 

.00 

899S 

38.5 

8.8 

308 

319 

18 

8 

b 

.08 

8999 

32.1 

8.8 

220 

321 

13 

8 

b 

.11 

7013 

03.8 

9.8 

208 

319 

20 

8 

b 

.00 

70?2 

25.3 

8.0 

532 

322 

22 

8 

b 

.09 

7038 
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308 

317 

20 

8 

b 

.09 

7007 

32.7 
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299 

319 

18 

8 

6 

.00 
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32.7 
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519 

18 

8 

b 

.08 
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521 

20 

8 

b 

.00 

7089 
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-S.O 
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319 

18 

8 

b 

.00 
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25 

8 

6 

.10 
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22 

8 

6 

.08 
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321 

21 

8 

b 

.08 
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318 
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12 

8 

b 

.IS 

7105 
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20 

8 

b 

.09 

7117 

25.2 

-5.2 
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19 

8 

b 

.00 

7119 

30.8 
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299 

317 

20 

8 

b 

.1? 

7119 

02. 0 

-7.7 

307 

520 

23 

? 

b 

.08 

7120 

1 3.8 

-5.3 

210 

518 

28 

8 

b 

.1^ 

7120 

05.0 

-.2 

307 

322 

19 

8 

b 

.08 

7127 

18.8 
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208 

321 

18 

8 

b 

.11 

7130 
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321 

22 

8 

b 

.00 
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38.1 
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18 

8 

b 

.09 
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35.7 
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519 

15 

8 

6 

.11 

7108 

38.2 

2.9 

308 

319 

17 

8 

6 

.08 

7109 

33.5 

0.0 

383 

320 

18 

2 

b 

.0? 

7150 

• 5.0 

5.8 

219 

319 

31 

8 

b 

.08 

7158 

30. 0 

-0.5 

112 

319 

20 

? 

b 

.08 

7170 

12.0 

-5.1 

77 

318 

28 

8 

b 

.08 

7178 

28.5 

-2.7 

83 

320 

22 

? 

b 

.00 

7188 

9.0 

3.5 

191 

319 

31 

8 

b 

.15 

7195 

18.0 

0.5 

157 

321 

22 

8 

b 

.00 

7201 

18.3 

8.7 

51 

319 

23 

8 

b 

.08 

721  1 

32.7 

8.1 

72 

321 

18 

8 

b 

.09 

7219 

18.9 

3.7 

299 

319 

22 

8 

b 

.08 

7219 

23.1 

-.8 

70 

320 

20 

8 

b 

.08 

7223 

29.3 

-1.1 

72 

319 

18 

8 

b 

.00 

7227 

31.7 

8.8 

100 

318 

20 

8 

b 

.00 

7231 

38.2 

7.5 

88 

320 

1 8 

8 

b 

.08 

7235 

20.0 

1.0 

02 

319 

28 

8 

b 

.M 

7237 

20.0 

7.0 

02 

319 

25 

8 

b 

.00 

7258 

33.0 

9.3 

028 

320 

18 

8 

b 

.08 

7259 

28.8 

2.9 

93 

318 

20 

8 

b 

.15 

7289 

03.8 

-5.3 

285 

318 

18 

8 

b 

.08 

72«3 

33.0 

2.9 
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18 
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A 

b 
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A 

b 
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IS 

0 

b 
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IS 

? 

b 
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36 
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77 

A 

b 
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?3 

A 

b 
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A 

b 
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ao 

A 

b 
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as 

A 
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A 

b 
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A 

b 

.ou 
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?o 

A 

b 
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ao.s 
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ao 

A 

b 
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31  A 

at 

A 

b 

.Ob 

730? 
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73 

A 

b 
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33.  A 
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ao 

A 

b 

.Ob 

7000 

30.6 

S.6 
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316 

18 

0 

b 
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?7.0 
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163 

31  A 

ao 

A 

b 

.oa 

7010 

30.0 

-3.0 
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310 

?0 

A 

b 

.OA 

70?S 

3?. 7 
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1 7 

A 

b 

.10 
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33.3 
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IS 

A 

b 

.Ob 
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A 

b 

.OA 
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10 

0 

b 

.Ob 

7S?1 
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18 

i 

b 
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.A 
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3?0 

aa 

A 

b 

.oa 

7S3A 
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A 

b 

.OA 
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0?S 
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A 

b 

.oa 
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A 

b 
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7S7I 
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aso 
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A 

b 
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A 

b 

.Ob 
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310 

IS 

A 

b 

.00 
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30.1 

6,6 
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ao 

A 

b 

.11 

7blS 

3S.6 

1.3 
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IS 

a 

b 

.07 

7633 

1 1 .7 

1.3 
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3?3 

as 

A 

b 

.11 

7bSb 
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A. a 

3A3 
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A 

b 

.06 

76b? 

3S.7 
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3SS 

31A 

1 6 

A 

b 

.Ob 

760A 

o?.o 

-1  .A 
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310 

1 3 

A 

b 

.Ob 

7733 

30.0 

S.l 
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31  A 
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A 

b 

.Oa 

773S 
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3.5 

3?0 
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16 

flight  CONOniriHi  OfCSLFAFTinM 
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ai 
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A 

7 
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bOOl 
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bOl  A 

IS. 7 

-0.3 

?7S 

3?1 

1 8 
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MISSION  FLIGHT  TIMf  GROSS  FORwABO  lATFBAl 
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19 

|9 
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7.S 
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69«« 

4a. 0 

-5.4 

54  5 

5a4 

15 

a$ 

69  46 

50.5 

-S.l 

55a 

sai 

19 

ai 

7006 

56. a 

-.6 

5aa 

5a4 

16 

1 a 

70a6 

a6.6 

5.7 
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ai 

IS 
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aia 
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IS 

as 
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16 

as 
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317 

31 

2 

12 

.21 

7898 

6.3 

1 .8 

-97 

320 

32 

8 

12 

.28 

7898 

27.7 

.2 

100 

317 

25 

8 

12 

.28 

7899 

28.0 

2.7 

88 

318 

29 

2 

12 

.19 

7888 

7.9 

.3 

-81 

522 

29 

8 

12 

.21 

7870 

30.5 

9.6 

229 

515 

28 

8 

12 

.28 

7808 

38.3 

5.8 

598 

518 

17 

8 

12 

.32 

7820 

33.7 

-5.0 

327 

317 

25 

8 

12 

.93 

7833 

38.2 

.8 

327 

317 

22 

2 

12 

.23 

7898 

2.9 

.2 

-82 

322 

29 

8 

12 

.28 

7881 

37.0 

-2.9 

390 

318 

18 

8 

12 

.28 

7860 

38.1 

-1  .0 

382 

317 

22 

8 

12 

.30 

7888 

38.1 

-.2 

339 

517 

21 

8 

1? 

.21 

7879 

31.9 

-1.1 

327 

317 

21 

86 

TABLE  A- 3 - Continued 


FLIGHT  COHDlTIONi  RIGHT  TURN  (CnNTlNUEO) 


MISSION 

FLIGHT  TlMf 

GROSS 

FORWARD 

1 ateral 

SEGMENT 

CONO  (MINI 

WEIGHT  airspeed 

AIRSPEED 

ALTITUDE 

RPM 

THROUE 

n 

12 

.28 

7877 

US.S 

8.U 

SI  S 

51  7 

22 

n 

12 

.28 

770a 

SR. 8 

7.S 

51  S 

517 

18 

? 

12 

.2" 

7712 

18.2 

•2.7 

-07 

521 

50 

8 

12 

.52 

7710 

5S.S 

8.0 

585 

518 

25 

8 

12 

.52 

7717 

S2.R 

-1  .0 

sss 

518 

21 

8 

12 

.58 

77S8 

58.7 

8.5 

520 

518 

2S 

? 

12 

.aO 

7782 

.8 

-5.7 

508 

510 

5S 

ELIGHT  CONOITIfJNf 

CYCLIC  PUSHOVER 

? 

1 1 

.11 

8770 

7.0 

-5.8 

70 

517 

28 

8 

n 

.11 

8R07 

10.1 

1.8 

-20 

SIR 

28 

8 

IS 

.21 

8R2R 

s.s 

R.S 

272 

521 

27 

? 

1) 

.oa 

8RSS 

-0.0 

1.8 

71 

521 

50 

8 

n 

. la 

7082 

12.5 

.5 

250 

520 

51 

? 

n 

.08 

70R8 

7.0 

8.8 

170 

SIR 

50 

8 

n 

.IS 

7100 

5.R 

R.8 

105 

520 

27 

! 

11 

.oa 

71S7 

5.5 

11.2 

!R1 

521 

28 

3 

IS 

.11 

7187 

2.R 

5.R 

521 

518 

50 

8 

IS 

.08 

7218 

12.8 

2.2 

00 

518 

50 

? 

IS 

.10 

72IR 

11.2 

10.7 

2S0 

520 

50 

2 

IS 

.02 

72Sa 

10.0 

2.1 

280 

518 

55 

? 

IS 

.10 

7278 

«.7 

2.1 

72 

518 

52 

8 

IS 

.08 

75S0 

S.S 

0.8 

22R 

518 

50 

8 

IS 

.08 

7a8S 

R.8 

-I.O 

50 

518 

52 

8 

IS 

.10 

7S18 

8.0 

2.0 

SI 

518 

55 

FLIGHT  CONOTTlONi 

CYCLIC  P 

ULL-IJP 

8 

i<i 

.00 

877R 

IS.S 

-1  .0 

85 

518 

50 

8 

Id 

.IS 

8R07 

12.7 

-2.2 

0 

517 

2R 

8 

la 

.OR 

8RS0 

IS.S 

7.S 

285 

520 

2R 

? 

itt 

.08 

8RS0 

-.2 

-.5 

78 

521 

51 

? 

la 

.08 

8RS0 

7.R 

0.0 

10 

518 

50 

? 

la 

.08 

8R88 

18.0 

1.0 

278 

517 

2R 

8 

la 

.08 

8R7S 

17.8 

•1.8 

R1 

520 

25 

8 

la 

.08 

7021 

17. S 

-2.2 

552 

525 

22 

? 

la 

.OR 

71  8S 

10.8 

.8 

521 

520 

52 

8 

la 

.OR 

71RR 

IR.R 

1.8 

105 

521 

20 

2 

la 

.OR 

7212 

10.5 

-.5 

80 

51R 

55 

8 

la 

.11 

7SS1 

is.o 

.8 

258 

518 

28 

8 

la 

.OR 

701R 

18.5 

S.7 

22R 

510 

51 

? 

la 

.12 

7S15 

17.0 

2.R 

57 

517 

50 

2 

la 

.10 

7S20 

10. a 

-.5 

SI 

517 

50 

2 

la 

.07 

7Sa8 

IS. 7 

5.2 

8 

521 

20 

2 

la 

.08 

7888 

10. S 

5.0 

-55 

518 

55 

FLIGHT  CONDITION! 

LONGITUDINAL  REVERSAL 

8 

IS 

.00 

8R80 

51  .0 

O.S 

212 

521 

20 

2 

IS 

.OS 

7157 

1 .8 

1 .8 

78 

521 

50 

2 

IS 

.08 

7187 

-0.0 

•8.2 

70 

517 

50 

flight  CONDITION! 

LATERAL 

REVERSAL 

2 

18 

.02 

700O 

18.2 

•1  . s 

287 

521 

2R 

2 

18 

.00 

7278 

«.8 

1 .0 

88 

51R 

28 

2 

18 

.11 

7082 

• .5 

-.5 

502 

SIR 

2* 

87 


TABLE  A-3  - Continued 


FLIGHT  COHDTTinNl  RlinOFB  RFVFRSiL 


MISSION 

FLIGHT  TIMF 

GROSS 

F0RW4R0 

lateral 

SFGMFNT 

CONG 

1 (MINI 

WEIGHT 

AIRSPEED 

AIRSPEED 

ALTITUDE 

RPM 

TORQUE 

17 

7077 

17.5 

8.7 

185 

5ai 

?8 

? 

17 

.08 

7078 

15.9 

1 .8 

1 ta 

517 

55 

1’ 

.08 

711S 

17. a 

8.0 

18a 

519 

a7 

« 

17 

.00 

715U 

ia.7 

11. 1 

150 

5ao 

ao 

8 

17 

.00 

71  5R 

15.1 

10.8 

150 

5ai 

ao 

8 

17 

.n 

7109 

19.1 

7.0 

1 58 

5ai 

a5 

8 

17 

.00 

71SS 

18.8 

5.1 

105 

5ai 

ao 

? 

1 7 

.08 

71S7 

8,8 

9.8 

177 

519 

55 

a 

17 

.08 

7181 

7.5 

8.9 

198 

519 

5a 

8 

17 

.08 

7a08 

19.0 

0.8 

80 

519 

ao 

8 

17 

.08 

7a  10 

oa.8 

-7.1 

150 

5ao 

19 

8 

17 

.no 

7a58 

18.8 

1 .8 

0 

517 

5a 

? 

1 7 

.08 

7008 

-.5 

8.8 

509 

519 

50 

? 

17 

.11 

7S79 

1 .9 

10.0 

oia 

519 

55 

a 

1 7 

.00 

7S85 

1.8 

9.5 

577 

519 

55 

a 

17 

.08 

7S91 

.8 

7.0 

509 

5|9 

5a 

a 

17 

.ia 

7718 

-1.5 

-.8 

-5 

515 

57 

FLIGHT  CONOITinNs 

LFFT  SlriFWABn 

Ft IGMT 

a 

18 

.^0 

8980 

7.1 

9.0 

55 

519 

a8 

a 

18 

.51 

70S9 

9.8 

9.1 

508 

519 

51 

a 

18 

,?7 

7198 

1.5 

-.8 

ao5 

518 

5a 

a 

18 

.5S 

7a81 

5.8 

5. a 

mo 

517 

50 

a 

18 

.5a 

7581 

-5.8 

0.8 

a95 

519 

sa 

a 

18 

.00 

7S50 

7.1 

5.0 

95 

518 

55 

a 

18 

.00 

7S80 

5.0 

8.7 

50 

515 

50 

a 

18 

.50 

7S8a 

.5 

10.1 

591 

5a5 

55 

a 

18 

.5a 

7705 

10.9 

8.5 

580 

5an 

?» 

a 

18 

.as 

7715 

-".a 

1.0 

-55 

517 

5a 

FLIGHT  CnNOITTONt 

RIGHT  SIDEWORO 

flight 

a 

10 

7197 

-9.8 

-1.8 

105 

517 

51 

a 

10 

.50 

7a59 

-7.7 

-8.8 

59 

518 

5a 

FLIGHT  CONniTIONj 

FLIGHT  rONniTTON  SEPORATION 

8 

ao 

0.00 

8895 

as. 9 

-a. 8 

088 

518 

19 

8 

an 

0.00 

8908 

00.8 

-1.9 

a58 

5a5 

18 

8 

an 

0.00 

89a5 

ai.i 

0.0 

aoT 

519 

as 

8 

an 

0.00 

8988 

50.5 

5.0 

555 

5ai 

ao 

8 

an 

0.00 

8998 

00.0 

-.8 

5a7 

517 

aa 

8 

an 

n.on 

7nna 

50.0 

• 5. a 

a8i 

5ao 

ai 

a 

an 

0.00 

7007 

-0.0 

1.0 

-la 

5ao 

5a 

8 

an 

0.00 

7009 

00,1 

-7.7 

a95 

5aa 

1 1 

8 

an 

0.00 

7015 

00.9 

o.a 

188 

518 

ao 

a 

an 

o.nn 

7018 

-5.5 

0.0 

-a8 

5ai 

a9 

a 

an 

o.nn 

7007 

• 8.7 

-a. 7 

-05 

519 

55 

a 

an 

n.on 

7050 

-8.7 

- . 8 

1 79 

51  7 

a9 

8 

an 

0.00 

7085 

58.1 

1.5 

?99 

518 

a5 

8 

an 

n.on 

7188 

ai  .8 

-1.0 

85 

5ai 

51 

8 

an 

n.on 

7aa8 

19.1 

.8 

a57 

518 

a9 

a 

an 

n.on 

Taoo 

-9.9 

5.7 

• 8 

518 

5a 

8 

an 

n.on 

Tao9 

05.8 

7.5 

95 

5an 

18 

f 


;i 

[j  TABLE  A-3  - Continued 

I! 

fl  FLIGHT  CONOITinNl  FLIGHT  roKiOITinN  SEPAHiTION  fCONTlNUFO) 


MISSION  FLIGHT  TIMp  r.ROSS  FORWARD  LATERAL 

SFGMENT  COND  (MIN)  WfIGHT  AIRSPEFD  AIRSPEED  ALTITUDE  RPM  TORQUE 


1 

? 

20 

0.00 

72SO 

.5 

0.5 

-55 

51A 

32 

« 

20 

0.00 

7265 

26.2 

2.0 

12A 

51A 

23 

1 

? 

20 

0.00 

7265 

.2 

-10.7 

5A 

519 

29 

I 

A 

20 

0.00 

7265 

52.5 

2.7 

2A5 

51A 

25 

S 

20 

0.00 

7272 

03.6 

•5.6 

271 

31A 

15 

B 

20 

0.00 

72A2 

20. A 

2.9 

1 AO 

31  7 

27 

6 

20 

o.oo 

72A5 

02.3 

-6.3 

292 

316 

17 

A 

20 

0.00 

7297 

26.9 

1.9 

260 

517 

26 

A 

20 

0.00 

7315 

37.2 

•5.5 

107 

319 

21 

A 

20 

0.00 

7510 

01.5 

-.A 

257 

31A 

20 

A 

20 

0.00 

7525 

57.3 

-.3 

301 

315 

22 

A 

20 

0.00 

7527 

00.6 

•2.2 

362 

316 

19 

2 

20 

0.00 

7501 

10.1 

.5 

30A 

515 

29 

A 

20 

0.00 

7559 

27.7 

-.2 

102 

521 

13 

2 

20 

0.00 

7561 

2.0 

2.1 

-•50 

520 

33 

A 

20 

0.00 

7562 

50.0 

2.1 

79 

31A 

21 

A 

20 

0.00 

7565 

5A.5 

5.5 

562 

517 

17 

2 

20 

0.00 

75A1 

-.A 

.2 

• 00 

521 

50 

2 

20 

0.00 

75A9 

.A 

0.0 

-66 

522 

52 

A 

20 

0.00 

7002 

29.5 

-.6 

1 AO 

319 

23 

2 

20 

0.00 

7000 

.6 

-3.2 

251 

519 

50 

2 

20 

0.00 

7032 

-5. A 

1.6 

179 

519 

31 

2 

20 

0.00 

7036 

•5.6 

0.2 

21 

516 

35 

2 

20 

0.00 

7000 

•9.5 

1.3 

165 

319 

52 

2 

20 

0.00 

7005 

•2.7 

0.0 

0 

317 

55 

A 

20 

0.00 

7075 

21  .6 

5.5 

5S 

519 

29 

2 

20 

0.00 

7005 

6.7 

5. A 

65 

519 

31 

2 

20 

0.00 

7510 

•.A 

3.0 

-5 

520 

52 

2 

20 

0.00 

7522 

• 5.0 

1 .A 

-00 

520 

50 

A 

20 

0.00 

7710 

55.5 

A.O 

3A5 

316 

25 

FLIGHT  CONDITION! 

REARWARD 

FLIGHT 

2 

21 

.29 

6097 

-9.1 

1.5 

226 

516 

50 

2 

21 

.27 

6906 

-1.9 

•2.2 

1 10 

320 

32 

2 

21 

.IT 

6915 

-1  .A 

-0.2 

99 

320 

32 

2 

21 

.96 

6900 

-.2 

•5.0 

26A 

316 

50 

2 

21 

1.2S 

6950 

.2 

-2.7 

191 

51  A 

53 

2 

21 

.21 

6955 

-5.5 

-2.2 

50A 

515 

50 

2 

21 

1.00 

6999 

5.0 

0.0 

135 

319 

50 

« 

2 

21 

.57 

7017 

• A.  A 

7.9 

367 

519 

52 

2 

21 

.52 

7000 

-7.2 

• 6.3 

3 

521 

50 

2 

21 

.17 

7006 

-5.0 

-6.1 

200 

515 

30 

2 

21 

.6S 

7095 

-.A 

6.1 

95 

520 

50 

» 

2 

21 

1 .29 

71  19 

-2.7 

1.0 

219 

319 

52 

2 

21 

.52 

7101 

-5. A 

•6.6 

105 

520 

56 

1 

2 

21 

.51 

7105 

.5 

1.0 

5A 

51A 

51 

2 

21 

.AO 

7107 

-.6 

5.5 

212 

319 

55 

2 

21 

.5S 

7150 

•6.6 

0.5 

253 

516 

59 

1 

2 

21 

.55 

7155 

•1.0 

-1.6 

107 

521 

52 

2 

21 

.51 

7157 

•1  .0 

7.0 

200 

316 

50 

2 

21 

.25 

7159 

-10.7 

-.5 

177 

520 

51 

2 

21 

.21 

7160 

.5 

-0.5 

521 

51A 

55 

2 

21 

.05 

7160 

.5 

-.A 

150 

521 

51 

\ 

2 

21 

.S5 

7167 

.2 

.5 

212 

51  A 

55 

R9 

i 


r 


TABLE  A- 3 - Continued 


FLIGHT  CONOITIONI  RFtffWAffO  FLIGHT  (CONTINUfn) 


MISSION 

FLIGHT 

time 

GROSS 

FORWARD 

lateral 

SFGMENT 

CONO 

(MINI 

HEIGHT 

AIRSPEFO 

AIRSPEED 

ALTITUDE 

RPM 

TOROUE 

2 

21 

.21 

7169 

•9.8 

2.0 

121 

519 

55 

? 

21 

7182 

• 0.6 

-.2 

-08 

518 

51 

? 

21 

.2S 

7185 

-0.5 

-1.6 

-55 

517 

51 

2 

21 

.ha 

7185 

•1.8 

-.2 

125 

520 

52 

2 

21 

.?h 

7195 

-1.0 

-2.7 

98 

521 

51 

2 

21 

7201 

-1  .0 

-1.0 

565 

516 

55 

2 

21 

.dd 

720d 

-5.0 

0.6 

198 

518 

50 

2 

21 

1.51 

72d9 

-.6 

-2.7 

260 

516 

50 

2 

21 

.78 

7299 

• 0.8 

-.5 

128 

519 

50 

2 

21 

.28 

7508 

• 1 .0 

•5.5 

295 

517 

55 

2 

21 

7517 

5.8 

1.0 

-50 

521 

50 

2 

21 

.16 

7551 

• 8.0 

0.6 

128 

518 

51 

2 

21 

.52 

7551 

-1.1 

6.9 

86 

516 

52 

2 

21 

.55 

7572 

•1.5 

.2 

72 

517 

55 

2 

21 

.21 

7575 

-.5 

-2.6 

79 

515 

55 

2 

21 

.60 

7586 

-2.2 

•5.8 

295 

517 

56 

2 

21 

.«5 

7000 

•5.0 

0.0 

265 

518 

50 

2 

21 

.26 

7029 

-5.0 

6.9 

509 

520 

29 

2 

21 

.2R 

7066 

•5.8 

2.0 

577 

518 

55 

2 

21 

.21 

7092 

•2.2 

-0.5 

591 

519 

50 

2 

21 

.50 

7501 

-.8 

•1.6 

570 

518 

55 

2 

21 

.79 

7505 

•1.8 

•1.0 

86 

510 

56 

2 

21 

.25 

7550 

.2 

•1.5 

82 

518 

55 

2 

21 

.62 

7610 

-5.0 

-.6 

-95 

517 

56 

2 

21 

.55 

7622 

•2.2 

•5.1 

005 

520 

55 

2 

21 

.21 

7627 

-.2 

7.5 

562 

516 

52 

2 

21 

.52 

7657 

-2.9 

-2.6 

570 

519 

55 

2 

21 

.5d 

7666 

-1.5 

•5.7 

598 

518 

56 

2 

21 

.5d 

7679 

-1.9 

-1.1 

565 

519 

50 

2 

21 

.21 

7690 

.6 

-5.5 

260 

515 

55 

2 

21 

.25 

7707 

• 1.0 

-.2 

8 

515 

55 

2 

21 

.52 

7809 

•.5 

•0.5 

159 

515 

55 

2 

21 

.25 

7810 

•2.9 

•2.7 

166 

515 

50 

2 

21 

.50 

7820 

•2.6 

-2.7 

158 

516 

55 

FLIGHT  CONOITIONi  INITIATION  OF 

ascent 

2 

22 

.17 

6676 

0.5 

7.0 

126 

516 

50 

2 

22 

.17 

6776 

15.0 

0.2 

506 

522 

27 

2 

22 

.17 

6805 

15.5 

.5 

061 

516 

29 

2 

22 

.06 

6868 

16.0 

6.0 

107 

519 

55 

2 

22 

.19 

6957 

7.9 

-1.0 

• 00 

520 

50 

2 

22 

.28 

7002 

-1  .5 

6.7 

• 66 

519 

55 

2 

22 

.25 

7009 

5.5 

2.9 

125 

516 

28 

2 

22 

.Id 

7010 

-0.6 

•2.2 

596 

519 

52 

2 

22 

.20 

7050 

-.5 

1 .8 

590 

516 

28 

2 

22 

.26 

7092 

-.5 

.5 

102 

520 

25 

2 

22 

.19 

7105 

10.7 

1.0 

76 

521 

51 

2 

22 

.27 

7105 

15.1 

7.0 

02 

517 

50 

e 

22 

.22 

7115 

15.1 

0.0 

119 

518 

01 

2 

22 

.08 

7152 

11.9 

1.0 

1 09 

517 

58 

2 

22 

.15 

7150 

1.5 

6.7 

00 

517 

50 

2 

22 

.Id 

7157 

6.9 

-2.2 

510 

520 

51 

2 

22 

.!« 

7189 

6.5 

2.6 

1 10 

521 

28 

2 

22 

.15 

7195 

2.9 

5.5 

8 

516 

55 

90 


TABLE  A-3  - Continued 


FLTGHT  CONniTtONt  TNITIATTON  OF  ASCENT  (CONTINUEO) 


It  , MISSION 

FLIGHT  TIMF 

GROSS 

FORWARD 

latfral 

' segment 

CONO 

(MINI 

WEIGHT 

AIRSPEED 

AIRSPEED 

altitude 

rpm 

TORQUE 

? 

22 

.Ib 

7290 

A. 5 

1.5 

75 

518 

52 

[ 

2 

22 

.?li 

7291 

•2.7 

6.9 

-10 

520 

28 

1 

2 

22 

.22 

72b0 

9.1 

1.9 

•6  1 

321 

28 

[ 

: . 2 

22 

.12 

72b9 

9.5 

5.2 

A6 

520 

31 

1 

2 

22 

.OT 

7277 

1.5 

1.1 

•5 

519 

56 

\ 

2 

22 

.15 

7511 

2.9 

•.5 

209 

519 

51 

2 

22 

.OA 

7520 

10.7 

1.1 

100 

517 

31 

■ 

? 

22 

.12 

7571 

10.9 

3.2 

125 

319 

39 

2 

22 

.10 

7902 

8.3 

.8 

• 89 

521 

29 

■ 

2 

22 

.19 

7915 

5.5 

2.2 

521 

519 

29 

2 

22 

.15 

7925 

.6 

•1.9 

135 

520 

52 

2 

22 

.11 

7977 

9.1 

2.2 

26 

518 

28 

? 

22 

.09 

7550 

12.0 

0.0 

• 68 

521 

32 

1 

2 

22 

.12 

75b7 

9.0 

.6 

-125 

517 

32 

1 

2 

22 

.10 

7blb 

15.5 

1.8 

• 79 

516 

52 

1 

2 

22 

.21 

7b5A 

•.2 

•5.7 

• 60 

516 

30 

I 

2 

22 

.19 

7792 

7.7 

1.9 

96 

516 

30 

FLIGHT  CONOITIONi 

POP-OOHN 

2 

2^ 

.12 

72A5 

9.8 

5.5 

107 

318 

59 

2 

2S 

.17 

750b 

12.2 

.8 

119 

316 

59 

2 

2T 

.10 

7921 

15.1 

•1.9 

94 

517 

53 

2 

25 

.15 

7999 

•1.5 

5.5 

589 

318 

55 

2 

25 

.19 

7b99 

20.9 

0.0 

• 90 

523 

25 

2 

25 

.12 

7b59 

25.9 

•1.3 

• 90 

525 

25 

' 

FLIGHT  CONOITIONt 

AIRSPEEO 

ACCELERATION 

S 

25 

.9A 

bAOS 

8.0 

•.3 

290 

521 

28 

1 

n 

25 

.21 

bA9] 

21  .2 

•1.5 

518 

521 

26 

A 

25 

.59 

bA71 

20.5 

•5.9 

219 

520 

26 

A 

25 

.20 

b8A0 

7.2 

•2.7 

219 

518 

32 

A 

25 

.25 

6929 

21.0 

•.2 

299 

517 

29 

1 

2 

25 

.19 

b952 

•5.9 

•1.9 

85 

320 

50 

! 

8 

25 

.21 

b955 

5.7 

•1.5 

527 

51S 

29 

' 

2 

25 

.51 

6967 

-9.5 

•2.2 

198 

519 

30 

i 

A 

25 

.5A 

6995 

9.6 

•.5 

266 

318 

38 

A 

25 

.2A 

7005 

19.5 

1.8 

273 

521 

29 

8 

25 

.59 

700b 

6.7 

3.0 

229 

316 

28 

A 

25 

.52 

70SI 

-.5 

5.1 

155 

317 

39 

A 

25 

.29 

7055 

16.9 

9.2 

282 

518 

28 

A 

25 

.55 

7059 

7.7 

.5 

200 

319 

32 

A 

25 

.25 

7092 

5.7 

9.6 

19A 

519 

32 

. 8 

25 

.25 

7099 

5.9 

7.2 

256 

516 

29 

A 

25 

.19 

7129 

.5 

•5.  A 

9A 

521 

50 

A 

25 

.29 

7155 

11.1 

9.5 

156 

518 

51 

A 

25 

.2b 

715b 

19.6 

1.9 

506 

516 

28 

A 

25 

.Ob 

7159 

•.A 

• 9.  A 

112 

521 

29 

A 

25 

.19 

7191 

19.5 

5. A 

527 

316 

31 

8 

25 

.52 

7199 

22.5 

5. A 

392 

519 

28 

2 

25 

.21 

7150 

2.6 

•2.1 

57 

518 

31 

8 

25 

.22 

7161 

9.5 

• 6.1 

193 

51A 

35 

• 

25 

.52 

7162 

.2 

A. 8 

52A 

320 

51 

25 

.59 

7165 

•5.9 

2.6 

226 

51  7 

55 

I 


91 

» 


TABLE  A- 3 


Continued 


FUCMT  CnNDITinNt  4IBSPFFO  ArCFtFBATION  (CONTIMIFD) 


MISSION 

FL IGHT 

time 

GROSS 

FORWARO 

L4TFR41 

SFGMENT 

CONO 

(MIN) 

WEIGHT 

ilRSPEEO 

iIRSPFFn 

ALTITUOF 

PPM 

TnROUE 

fl 

2S 

.52 

7175 

10.7 

-1.1 

285 

519 

51 

A 

2S 

7186 

-7.7 

- .2 

1 05 

520 

52 

? 

2') 

.52 

7190 

.5 

.2 

80 

521 

51 

2 

2S 

.57 

7199 

1 .6 

-5.2 

80 

521 

50 

2 

2S 

.57 

720J 

7.9 

-2.7 

80 

520 

50 

e 

25 

.58 

7205 

10.5 

2.9 

215 

516 

51 

s 

25 

.41 

7210 

11.9 

10.7 

285 

519 

50 

s 

25 

.25 

7210 

25.2 

5.5 

50 

521 

26 

A 

25 

.28 

7220 

27.6 

-1.5 

069 

519 

26 

A 

25 

.50 

7228 

7.2 

-2.1 

-5 

520 

52 

A 

25 

.17 

7229 

15.0 

6.5 

229 

520 

55 

A 

25 

.56 

7259 

1 .9 

2.2 

285 

516 

50 

A 

25 

.25 

7268 

A.O 

7.0 

278 

520 

51 

A 

25 

.2J 

7292 

21.6 

1.0 

-26 

521 

27 

8 

25 

.28 

7515 

-1.0 

5.7 

-61 

520 

50 

A 

25 

.55 

7528 

1 .0 

1.5 

1 10 

517 

51 

A 

25 

.19 

7528 

19.2 

1 .0 

271 

517 

50 

8 

25 

.25 

7558 

17. A 

-.2 

569 

515 

28 

2 

25 

.J5 

7500 

1 .8 

5.0 

225 

519 

51 

A 

25 

.56 

7551 

.2 

A. 2 

018 

515 

50 

A 

25 

.55 

7555 

5.0 

5.0 

16 

517 

56 

A 

25 

.25 

7015 

9.1 

5.5 

8 

516 

50 

2 

25 

.17 

7021 

10.5 

0.2 

555 

519 

50 

2 

25 

.19 

7027 

-2.9 

-2.7 

509 

519 

51 

2 

25 

.50 

7056 

-1.1 

0.0 

556 

518 

50 

A 

25 

.51 

7056 

7.9 

1.6 

86 

516 

52 

2 

25 

.19 

7005 

-2.2 

-1.5 

509 

518 

52 

A 

25 

.50 

7008 

0.5 

0.2 

51 

518 

55 

2 

25 

.2t 

7510 

5.5 

5.2 

55 

517 

50 

A 

25 

.00 

7510 

0.6 

6.6 

16 

517 

55 

2 

25 

.19 

7518 

0.8 

5.7 

55 

518 

51 

2 

25 

.51 

7519 

-2.9 

.2 

51 

515 

56 

A 

25 

.28 

7551 

10.6 

-5.0 

550 

515 

55 

2 

25 

.20 

7558 

*2.2 

-1.8 

556 

520 

52 

2 

25 

.28 

7566 

2.6 

2.1 

570 

520 

52 

2 

25 

.26 

7570 

-1.5 

-5.8 

502 

520 

55 

A 

25 

.21 

7588 

5.1 

A.O 

285 

510 

51 

2 

25 

.21 

7610 

-1.9 

0.0 

-109 

517 

5S 

2 

25 

.25 

7657 

8.5 

.8 

-50 

517 

50 

2 

25 

.55 

7651 

2.6 

1.6 

-19 

516 

57 

A 

25 

.55 

7688 

5.0 

-1.6 

205 

516 

50 

2 

25 

.17 

7692 

2.2 

5.7 

-07 

516 

55 

2 

25 

.19 

7705 

6.6 

0.5 

-70 

516 

55 

A 

25 

.56 

7702 

10.0 

1 .8 

271 

516 

52 

A 

25 

.17 

7751 

16.0 

0.2 

562 

516 

28 

A 

25 

.25 

7757 

1.0 

.5 

285 

510 

5S 

flight  CONOITTONt  QUICK  STOP 

A 

26 

.25 

6780 

01.7 

-0.5 

518 

525 

16 

A 

26 

.21 

6810 

58.5 

-2.2 

276 

525 

19 

A 

26 

.21 

6856 

01,0 

5.0 

290 

520 

1 0 

A 

26 

. 1 5 

6850 

10.5 

2.7 

068 

516 

26 

A 

26 

.20 

6876 

27.0 

-1.6 

250 

522 

17 

A 

26 

.22 

6925 

50.9 

2.7 

089 

518 

20 

92 


TABLE  A- 3 - Continued 

FLIGHT  CONOITIOHj  QUICK  STOP  (rONTINUFO) 


HISSIOH 

FLIGHT 

TIME 

GROSS 

FORWARD 

LATERAL 

SCr.MFHT 

CONO 

(HINT 

6FIGHT 

AIRSPFED 

AIRSPEED 

ALTITUDE 

RPM 

TORQUE 

A 

26 

69(»A 

27.0 

0.2 

527 

522 

19 

A 

26 

.16 

69S2 

19.0 

-1.5 

219 

521 

25 

A 

26 

.21 

69S9 

00.6 

-0.0 

562 

519 

10 

? 

26 

.16 

696S 

19.1 

-.6 

219 

520 

26 

A 

26 

.IS 

697U 

05.  A 

-9.5 

1 A9 

522 

10 

S 

26 

.21 

6997 

55.0 

-1.9 

2A7 

525 

IS 

A 

26 

.16 

700? 

20.0 

6.5 

177 

521 

19 

A 

26 

.IS 

7010 

50.6 

0.5 

?99 

521 

22 

A 

26 

.10 

702? 

27.1 

A. 7 

191 

522 

21 

A 

26 

.19 

70<I4 

51.9 

5.9 

555 

521 

21 

A 

26 

.12 

7052 

26.0 

10.1 

26A 

522 

lA 

A 

26 

.21 

7060 

50.  A 

7.7 

559 

522 

20 

A 

26 

.16 

7067 

25.9 

5.2 

250 

520 

25 

A 

26 

• n 

710? 

27.1 

5.0 

515 

51  A 

22 

A 

26 

.17 

7150 

20. S 

-1.9 

91 

522 

20 

A 

26 

.09 

710? 

21.2 

•5.0 

105 

522 

27 

A 

26 

.IS 

71  Utt 

56.1 

-.5 

55S 

519 

19 

A 

26 

.IS 

■»!  US 

19.9 

6.5 

156 

522 

22 

2 

26 

.IS 

71U6 

25.2 

1.1 

72 

519 

20 

2 

26 

.2S 

7160 

29. A 

2.0 

250 

522 

1 A 

A 

26 

.17 

716? 

50. S 

5.0 

SA 

519 

20 

A 

26 

.IS 

7166 

29.0 

6.0 

105 

521 

19 

A 

26 

.17 

71A5 

55.7 

5.0 

00 

520 

19 

A 

26 

.12 

71  A6 

50.  A 

.5 

510 

521 

22 

2 

26 

.26 

71  AA 

2A.  1 

.5 

1 19 

520 

22 

2 

26 

.11 

7196 

26.6 

0.0 

AO 

521 

27 

2 

26 

• IS 

7?00 

2A.0 

•2.0 

91 

525 

25 

A 

26 

.29 

720U 

05.1 

A. 7 

521 

521 

20 

A 

26 

.2S 

7?15 

56.9 

6.9 

?A5 

521 

21 

A 

26 

.17 

7225 

27.6 

6.5 

260 

521 

25 

A 

26 

.25 

7206 

00.9 

A. 5 

91 

520 

1 A 

A 

26 

.S2 

7255 

59.0 

2.2 

292 

519 

20 

A 

26 

.17 

7260 

25.2 

.6 

?99 

51  A 

25 

A 

26 

.2S 

727S 

50.6 

s.o 

27A 

520 

20 

A 

26 

.17 

7509 

50. A 

• 0.  A 

121 

521 

20 

A 

26 

.50 

7516 

52.9 

7.2 

509 

521 

19 

A 

26 

.17 

755S 

50.6 

1 .6 

107 

519 

22 

A 

26 

.27 

755A 

05.9 

•S.5 

110 

520 

1 A 

2 

26 

.17 

7595 

22.9 

2.2 

250 

521 

27 

A 

26 

.2A 

7506 

55.0 

10.5 

059 

516 

20 

A 

26 

.25 

75S5 

59.0 

5.0 

000 

515 

21 

A 

26 

.27 

7570 

59.0 

1 .6 

79 

51  A 

25 

A 

26 

.25 

75A9 

50.9 

-1  .5 

1 10 

519 

19 

2 

26 

.12 

7590 

25.2 

.5 

165 

521 

27 

2 

26 

.IS 

7019 

51.5 

1 .9 

19A 

522 

25 

2 

26 

.IS 

7025 

15.2 

.5 

509 

51  A 

55 

A 

26 

.21 

7U2S 

56.7 

1.0 

00 

520 

21 

2 

26 

.17 

70^5 

27.6 

o.S 

5A0 

520 

2A 

A 

26 

.IS 

7057 

29. A 

-.6 

107 

521 

20 

A 

26 

.19 

7002 

50.6 

-1  .1 

121 

519 

19 

2 

26 

.09 

7005 

22.1 

1.0 

570 

520 

29 

A 

26 

.19 

70SO 

55.2 

6.5 

1 1 0 

521 

1 A 

A 

26 

.19 

7090 

50.0 

1 .6 

A6 

519 

25 

2 

26 

.IS 

750A 

2A.9 

2.1 

96 

521 

20 

2 

26 

.15 

7516 

2A.9 

0.5 

7S 

521 

20 

TABLE  A- 3 


Concluded 


FLIGHT  CHNnlTIONt  QUICK  STOP  (CDNTTNUFn) 


HTSSION 

flight 

TImf 

GROSS 

FORHAPP 

LATFRAL 

SfGHFNT 

CONO 

(HIN) 

wftght 

AIRSPEED 

ATRSPEEP 

ALTITUDE 

RPM 

TORCH. 

fl 

2h 

.10 

7SS3 

37.0 

• 0.9 

320 

510 

16 

2 

.17 

7SS6 

22.3 

1 .6 

390 

320 

31 

? 

26 

.13 

7S65 

25.6 

3.0 

301 

520 

27 

? 

26 

.10 

7S72 

22.0 

.6 

570 

520 

31 

fl 

26 

.26 

7S92 

36.0 

5.0 

202 

517 

21 

2 

26 

.IS 

7612 

22.0 

1.9 

• 98 

510 

50 

A 

26 

.26 

7620 

37.7 

10.3 

307 

318 

16 

2 

26 

.12 

763S 

27.3 

-1.5 

• 5 

318 

27 

2 

26 

.21 

7609 

28.7 

2.2 

8 

517 

20 

2 

26 

.IS 

7600 

18.0 

1.0 

• 12 

518 

26 

9 

26 

.21 

760S 

38.6 

9.3 

279 

317 

20 

2 

26 

.12 

7701 

25.8 

1 .6 

•26 

318 

29 

9 

26 

.30 

7706 

03.0 

12.3 

300 

318 

19 

8 

26 

.17 

77S2 

03.6 

3.0 

320 

317 

20 

FLIGHT  CONDTTIONi  POP-UP 

2 

30 

.10 

6092 

S.8 

0.0 

1 

510 

30 

2 

30 

.29 

7126 

5.8 

1.0 

76 

321 

27 

2 

30 

.26 

7133 

6.0 

1.3 

60 

321 

29 

2 

30 

.21 

7130 

6.6 

2.0 

60 

322 

27 

9 

30 

.11 

71SS 

IS. 5 

10.6 

103 

310 

28 

2 

30 

.27 

7T77 

6.1 

6.0 

• 61 

317 

32 

2 

30 

.10 

7209 

3.0 

•5.0 

0 

518 

31 

2 

30 

.12 

7210 

2.7 

3.5 

129 

320 

31 

2 

30 

.16 

7227 

6.1 

1 .3 

1 10 

310 

35 

2 

30 

.19 

7259 

.8 

1.1 

96 

318 

30 

2 

30 

.23 

7269 

5.0 

.3 

75 

510 

20 

2 

30 

.17 

7353 

0.0 

.5 

• 6 1 

322 

12 

2 

30 

.21 

7375 

16.0 

5.1 

80 

318 

30 

2 

50 

.10 

7300 

15.9 

3.7 

150 

319 

36 

2 

30 

.12 

7000 

0.6 

2.6 

116 

510 

32 

9 

30 

.23 

7019 

15.0 

7.7 

222 

316 

29 

2 

30 

.30 

7550 

5.0 

2.1 

300 

310 

30 

2 

30 

.2a 

7505 

• . 6 

5.6 

300 

518 

55 

2 

30 

.12 

7506 

10.7 

2.7 

• 100 

517 

35 

2 

30 

.12 

7600 

12.0 

3.0 

-125 

319 

31 

2 

30 

.16 

7605 

3.7 

.3 

• 92 

322 

29 

2 

30 

.26 

7650 

S.8 

.5 

-92 

522 

29 

? 

30 

.16 

76SS 

1.0 

-.2 

• 68 

322 

29 

2 

30 

.17 

7670 

13.6 

2.1 

• 60 

317 

31 

2 

50 

.12 

7691 

12.3 

1 .0 

-07 

316 

52 

2 

30 

.12 

7600 

17.6 

.5 

-60 

317 

31 

94 


